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A first network device receives a request associated with 
data notification for a user equipment ( UE ) . When the UE is 
in a mode in which communication of mobile terminated 
data is restricted and the first network device detects that the 
UE is in a non - allowed area , the first network device rejects 
the request unless the data notification is for a regulatory 
prioritized service . 

Operation IP service 
network ( c . g . , IMS ) 

EPC ( SAE ) 
??????? 

MME 

Access prior to SGSN 
3GPP release - 8 

( 09 : CTRAN 
reliable 

non - 3GPP access 
( e . g . CDMA / GERAN ) RANI S1 - WME SI - MAME SOW sow ) WiMax ) 30 - 20 SM 

S1 - 0 
release - 8 access 
( e . g . , E - UTRAN ) Node B 

unreliable 
non - 3GPP access 
( e . g . , 1 - WLAN ) 

Node B 



Patent Application Publication Mar . 7 , 2019 Sheet 1 of 14 US 2019 / 0075511 A1 

FIG . 1 
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METHOD AND NETWORK DEVICE FOR 
RESPONDING TO REQUEST 

tion system to be designed in consideration of a service / UE 
sensitive to reliability and standby time is under discussion . 
Introduction of next generation radio access technology has 
been discussed by taking into consideration eMBB commu 
nication , mMTC , ultra - reliable and low - latency communi 
cation ( URLLC ) , and the like . 

DISCLOSURE 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation of and claims 
priority under 35 U . S . C . § 120 to PCT Application No . 
PCT / KR2018 / 006786 , filed on Jun . 15 , 2018 , which claims 
priority to U . S . Application No . 62 / 526 , 283 , filed on Jun . 28 , 
2017 , U . S . Application No . 62 / 526 , 286 , filed on Jun . 28 , 
2017 , U . S . Application No . 62 / 522 , 114 , filed on Jun . 20 , 
2017 , and U . S . Application No . 62 / 520 , 490 , filed on Jun . 15 , 
2017 . The disclosures of the prior applications are incorpo 
rated by reference in their entirety . 

Technical Problem 

TECHNICAL FIELD 
[ 0002 ] The present invention relates to a wireless com 
munication system , and in particular , to a method and 
apparatus for responding to a request related to a user 
device . 

[ 0007 ] Due to introduction of new radio communication 
technology , the number of user equipments ( UEs ) to which 
a BS should provide a service in a prescribed resource region 
increases and the amount of data and control information 
that the BS should transmit to the UEs increases . Since the 
amount of resources available to the BS for communication 
with the UE ( S ) is limited , a new method in which the BS 
efficiently receives / transmits uplink / downlink data and / or 
uplink / downlink control information using the limited radio 
resources is needed . 
[ 0008 ] There is a method of effectively transmitting / re 
ceiving a signal in a new radio access technology . 
100091 . The technical objects that can be achieved through 
the present invention are not limited to what has been 
particularly described hereinabove and other technical 
objects not described herein will be more clearly understood 
by persons skilled in the art from the following detailed 
description . 

BACKGROUND ART 
[ 0003 ] Wireless communication systems have been 
widely deployed to provide various types of communication 
services such as voice or data . In general , a wireless com 
munication system is a multiple access system that supports 
communication of multiple users by sharing available sys 
tem resources ( a bandwidth , transmission power , etc . ) 
among them . For example , multiple access systems include 
a Code Division Multiple Access ( CDMA ) system , a Fre 
quency Division Multiple Access ( FDMA ) system , a Time 
Division Multiple Access ( TDMA ) system , an Orthogonal 
Frequency Division Multiple Access ( OFDMA ) system , a 
Single Carrier Frequency Division Multiple Access ( SC 
FDMA ) system , and a Multi - Carrier Frequency Division 
Multiple Access ( MC - FDMA ) system . 
[ 0004 ) With appearance and spread of machine - to - ma 
chine ( M2M ) communication and a variety of devices such 
as smartphones and tablet PCs and technology demanding a 
large amount of data transmission , data throughput needed 
in a cellular network has rapidly increased . To satisfy such 
rapidly increasing data throughput , carrier aggregation tech 
nology , cognitive radio technology , etc . for efficiently 
employing more frequency bands and multiple input mul 
tiple output ( MIMO ) technology , multi - base station ( BS ) 
cooperation technology , etc . for raising data capacity trans 
mitted on limited frequency resources have been developed . 
[ 0005 ] In addition , a communication environment has 
evolved into increasing density of nodes accessible by a user 
at the periphery of the nodes . A node refers to a fixed point 
capable of transmitting / receiving a radio signal to / from the 
UE through one or more antennas . A communication system 
including high - density nodes may provide a better commu 
nication service to the UE through cooperation between the 
nodes . 
[ 0006 ] As more communication devices have demanded 
higher communication capacity , there has been necessity of 
enhanced mobile broadband ( MBB ) relative to legacy radio 
access technology ( RAT ) . In addition , massive machine type 
communication ( mMTC ) for providing various services at 
anytime and anywhere by connecting a plurality of devices 
and objects to each other is one main issue to be considered 
in next generation communication . Further , a communica 

Technical Solution 
[ 0010 ] The object of the present invention can be achieved 
by providing a method of responding to a request of a second 
network device by a first network device . The method may 
comprise : receiving , from the second network device , a 
request associated with data notification to a user equipment 
( UE ) that is not in a mode in which communication of 
mobile terminated data is restricted ; detecting that the UE is 
in a non - allowed area in which a communication service is 
restricted ; and rejecting the request unless the data notifi 
cation is for a regulatory prioritized service . 
[ 0011 ] In another aspect of the present invention , provided 
herein is a first network device for responding to a request 
of a second network device . The first network device may 
include a transceiver and a processor configured to control 
the transceiver . The processor may be configured to : control 
the transceiver to receive , from the second network device , 
a request associated with data notification to a user equip 
ment ( UE ) that is not in a mode in which communication of 
mobile terminated data is restricted ; detect that the UE is in 
a non - allowed area in which a communication service is 
restricted ; and control the transceiver to transmit rejection of 
the request unless the data notification is for a regulatory 
prioritized service . 
[ 0012 ] . The first network device may transmit paging for 
the UE to a radio access network device if the data notifi 
cation is for the regulatory prioritized service . 
[ 0013 ] The radio access network device may be a base 
station ( BS ) . 
[ 0014 ] The first network device may notify the second 
network device that the UE is in the non - allowed area , 
unless the data notification is for the regulatory prioritized 
service . 
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( 0036 ] FIG . 14 illustrates a node device according to an 
embodiment of the present invention . 

[ 0015 ] The regulatory prioritized service may be an emer - 
gency service or a multimedia priority service ( MPS ) . 
[ 0016 ] The first network device may be an access and 
mobility management network device . 
[ 0017 ] The second network device device may be a ses 
sion management network device . 
[ 0018 ] The above technical solutions are merely some 
parts of the embodiments of the present invention and 
various embodiments into which the technical features of the 
present invention are incorporated can be derived and under 
stood by persons skilled in the art from the following 
detailed description of the present invention . 

Advantageous Effects 
[ 0019 ] According to the present invention , uplink / down 
link signals can be efficiently transmitted / received . There 
fore , overall throughput of a radio communication system 
can be improved . 
[ 0020 ] In addition , a signal may be effectively transmitted / 
received in a system for supporting a new radio access 
technology 
[ 0021 ] It will be appreciated by persons skilled in the art 
that that the effects that can be achieved through the present 
invention are not limited to what has been particularly 
described hereinabove and other advantages of the present 
invention will be more clearly understood from the follow 
ing detailed description . 

DESCRIPTION OF DRAWINGS 
[ 0022 ] The accompanying drawings , which are included 
to provide a further understanding of the invention , illustrate 
embodiments of the invention and together with the descrip 
tion serve to explain the principle of the invention . 
10023 ] FIG . 1 is a schematic diagram showing the struc 
ture of an evolved packet system ( EPS ) including an evolved 
packet core ( EPC ) . 
[ 0024 ] FIG . 2 is a diagram exemplarily illustrating archi 
tectures of a general E - UTRAN and EPC . 
[ 0025 ] FIG . 3 is a diagram exemplarily illustrating the 
structure of a radio interface protocol in a control plane . 
[ 0026 ] FIG . 4 is a diagram exemplarily illustrating the 
structure of a radio interface protocol in a user plane . 
[ 0027 ] FIG . 5 is a diagram illustrating LTE ( Long Term 
Evolution ) protocol stacks for a user plane and a control 
plane . 
[ 0028 ] FIG . 6 is a flow diagram illustrating a random 
access procedure . 
10029 ] FIG . 7 is a diagram illustrating a connection pro 
cedure in a radio resource control ( RRC ) layer . 
[ 0030 ] FIG . 8 illustrates an example of 5G system archi 
tecture . 
[ 0031 ] FIG . 9 illustrates an example of architecture of a 
new generation access network ( NG - RAN ) . 
[ 0032 ] FIG . 10 illustrates an example of protocol stacks of 
a next generation wireless communication system . 
[ 0033 ] FIG . 11 illustrates UE state transitions in the next 
generation wireless communication system . 
[ 0034 ] FIG . 12 illustrates an example of a network trig 
gered Service Request procedure in a next generation sys 
tem . 
[ 0035 ] FIG . 13 illustrates an example of a general regis 
tration procedure in a next generation system . 

MODE FOR INVENTION 
[ 0037 ] Although the terms used in the present invention 
are selected from generally known and used terms while 
considering functions of the present invention , they may 
vary according to intention or customs of those skilled in the 
art or emergence of new technology . Some of the terms 
mentioned in the description of the present invention may 
have been selected by the applicant at his or her discretion , 
and in such cases the detailed meanings thereof will be 
described in relevant parts of the description herein . Thus , 
the terms used in this specification should be interpreted 
based on the substantial meanings of the terms and the whole 
content of this specification rather than their simple names 
or meanings . 
[ 0038 ] The embodiments of the present invention 
described hereinbelow are combinations of elements and 
features of the present invention . The elements or features 
may be considered selective unless mentioned otherwise . 
Each element or feature may be practiced without being 
combined with other elements or features . Further , an 
embodiment of the present invention may be constructed by 
combining parts of the elements and / or features . Operation 
orders described in embodiments of the present invention 
may be rearranged . Some constructions or features of any 
one embodiment may be included in another embodiment 
and may be replaced with corresponding constructions or 
features of another embodiment . 
10039 ] In the description of the attached drawings , a 
detailed description of known procedures or steps of the 
present invention will be avoided lest it should obscure the 
subject matter of the present invention . In addition , proce 
dures or steps that could be understood to those skilled in the 
art will not be described either . 
[ 0040 ] Throughout the specification , when a certain por 
tion " includes " or " comprises ” a certain component , this 
indicates that other components are not excluded and may be 
further included unless otherwise noted . The terms " unit " , 
“ - or / er ” and “ module ” described in the specification indicate 
a unit for processing at least one function or operation , 
which may be implemented by hardware , software or a 
combination thereof . In addition , the terms “ a ” ( or " an " ) , 
" one ” , “ the ” , etc . may include a singular representation and 
a plural representation in the context of the present invention 
( more particularly , in the context of the following claims ) 
unless indicated otherwise in the specification or unless 
context clearly indicates otherwise . 
[ 0041 ] The embodiments of the present invention can be 
supported by standard specifications disclosed for at least 
one of wireless access systems including an institute of 
electrical and electronics engineers ( IEEE ) 802 . xx , a 3rd 
generation partnership project ( 3GPP ) system , a 3GPP Long 
Term Evolution or New Radio ( 3GPP LTE / NR ) system , and 
a 3GPP2 system . That is , steps or parts that are not described 
to clarify the technical features of the present invention may 
be explained with reference to the above standard specifi 
cations . 
[ 0042 ] All terms disclose in the present specification are 
explained by the standard specifications . For example , in the 
present specification may be supported by one or more of 
3GPP LTE standard specifications of 3GPP TS 36 . 211 , 
3GPP TS 36 . 213 , 3GPP TS 36 . 321 , 3GPP TS 36 . 322 , 3GPP 
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TS 36 . 323 , 3GPP TS 36 . 331 , 3GPP TS 23 . 203 , 3GPP TS 
23 . 401 , and 3GPP TS 24 . 301 and / or 3GPP NR standard 
specifications ( e . g . , 3GPP TS 38 . 331 , 3GPP TS 23 . 501 , and 
3GPP TS 23 . 502 ) . 
10043 ] Reference will now be made in detail to the 
embodiments of the present disclosure with reference to the 
accompanying drawings . The detailed description , which 
will be given below with reference to the accompanying 
drawings , is intended to explain exemplary embodiments of 
the present disclosure , rather than to show the only embodi 
ments that can be implemented according to the invention . 
10044 ] Specific terms used for the embodiments of the 
present invention are provided to aid in understanding of the 
present invention . These specific terms may be replaced with 
other terms within the scope and spirit of the present 
invention . 
[ 0045 ] The terms used in this specification are defined as 
follows . 

[ 0046 ] IMS ( IP Multimedia Subsystem or IP Multime 
dia Core Network Subsystem ) : An architectural frame 
work for providing standardization for delivery of 
voice or other multimedia services over Internet pro 
tocol ( IP ) . 

100471 UMTS ( Universal Mobile Telecommunications 
System ) : Global System for Mobile Communication 
( GSM ) - based 3rd generation mobile communication 
technology developed by 3GPP . 

[ 0048 ] EPS ( Evolved Packet System ) : A network sys 
tem configured by an EPC ( Evolved Packet Core ) , 
which is an Internet Protocol ( IP ) - based packet 
switched ( PS ) core network and an access network such 
as LTE , UTRAN , etc . The EPS is evolved from UMT . 

[ 0049 ] NodeB : A base station of GERAN / UTRAN 
which is installed outdoors and has coverage of a macro 
cell scale . 

[ 0050 ] eNodeB / eNB : A base station of E - UTRAN 
which is installed outdoors and has coverage of a macro 
cell scale . 

[ 0051 ] UE ( User Equipment ) : A user equipment . The 
UE may be referred to as a terminal , ME ( Mobile 
Equipment ) , MS ( Mobile Station ) , or the like . The UE 
may be a portable device such as a notebook computer , 
cellular phone , PDA ( Personal Digital Assistant ) , 
smartphone , and multimedia device , or may be a non 
portable device such as a PC ( Personal Computer ) and 
vehicle - mounted device . The term UE or terminal in 
the description of MTC may refer to an MTC device . 

10052 ] HNB ( Home NodeB ) : A base station of a UMTS 
network . The HNB is installed indoors and has cover 
age of a micro cell scale . 

[ 0053 ] HeNB ( Home eNodeB ) : A base station of an 
EPS network . The HeNB is installed indoors and has 
coverage of a micro cell scale . 

10054 ] MME ( Mobility Management Entity ) : A net 
work node of the EPS network performing functions of 
Mobility Management ( MM ) and Session Management 
( SM ) . 

[ 0055 ] PDN - GW ( Packet Data Network - Gateway ) / 
PGW / P - GW : A network node of the EPS network 
performing functions of UE IP address allocation , 
packet screening and filtering , and charging data col 
lection . 

[ 0056 ] SGW ( Serving Gateway ) / S - GW : A network 
node of the EPS network performing functions of 

mobility anchor , packet routing , idle mode packet buff 
ering , and triggering of the MME paging the UE . 

[ 0057 ] PCRF ( Policy and Charging Rule Function ) : A 
network node of the EPS network making a policy 
decision for dynamically applying a differentiated QoS 
and charging policy on a service flow basis . 

[ 0058 ] OMA DM ( Open Mobile Alliance Device Man 
agement ) : A protocol designed for management of 
mobile devices such as a cellular phone , a PDA , and a 
portable computer , that performs functions of device 
configuration , firmware upgrade , and error report . 

[ 0059 ] OAM ( Operation Administration and Mainte 
nance ) : A group of network management functions that 
provides network defect indication , performance infor 
mation , and data and diagnosis functions . 

[ 0060 ] EMM ( EPS Mobility Management ) : A sub - layer 
of a NAS layer , that may be in either an “ EMM 
Registered ” or “ EMM - Deregistered ” state depending 
on whether a UE is attached to or detached from a 
network . 

[ 0061 ] ECM ( EMM Connection Management ) connec 
tion : A signaling connection for exchange of a NAS 
message , established between the UE and an MME . 
The ECM connection is a logical connection consisting 
of an RRC connection between the UE and an eNB and 
an S1 signaling connection between the eNB and the 
MME . If the ECM connection is established / termi 
nated , the RRC connection and the Si signaling con 
nection are all established / terminated as well . To the 
UE , an established ECM connection means having an 
RRC connection established with the eNB and , to the 
MME , the established ECM connection means having 
an SI signaling connection established with the eNB . 
Depending on whether a NAS signaling connection , 
i . e . , the ECM connection , is established , ECM may be 
in either “ ECM - Connected ” or “ ECM - Idle ” state . 

[ 0062 ] AS ( Access - Stratum ) : This includes a protocol 
stack between the UE and a wireless ( or access ) net 
work and is in charge of data and network control 
signal transmission . 

[ 0063 ] NAS configuration MO ( Management Object ) : 
An MO used in the process of configuring parameters 
related to NAS functionality for the UE . 

[ 0064 ] PDN ( Packet Data Network ) : A network where a 
server ( e . g . , an MMS ( Multimedia Messaging Service ) 
server , a WAP ( Wireless Application Protocol ) server , 
etc . ) supporting a specific service is located . 

[ 0065 ] APN ( Access Point Name ) : A text sequence for 
indicating or identifying a PDN . A requested service or 
network is accessed through a specific P - GW . The APN 
means a predefined name ( text sequence ) in a network 
so as to discover this P - GW . ( e . g . , internet . mnc012 . 
mcc345 . gprs ) . 

[ 0066 ] RAN ( Radio Access Network ) : A unit including 
a NodeB , an eNodeB and an RNC ( Radio Network 
Controller ) for controlling the NodeB and the eNodeB 
in a 3GPP network . The RAN is present between UEs 
and provides connection to the core network . 

[ 0067 ] HLR ( Home Location Register ) / HSS ( Home 
Subscriber Server ) : A database containing subscriber 
information of a 3GPP network . The HSS can perform 
functions such as configuration storage , identity man 
agement and user state storage . 
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[ 0068 ] PLMN ( Public Land Mobile Network ) : A net 
work configured for the purpose of providing mobile 
communication services to individuals . This network 
can be configured per operator . 

[ 0069 ] ANDSF ( Access Network Discovery and Selec 
tion Function ) : One network entity that provides a 
policy to discover and select access that the UE can use 
with respect to each service provider . 

[ 0070 ] EPC path ( or infrastructure data path ) : A user 
plane communication path through an EPC . 

[ 0071 ] E - RAB ( E - UTRAN Radio Access Bearer ) : Con 
catenation of an Si bearer and a data radio bearer 
corresponding to the S1 bearer . If the E - RAB is present , 
there is one - to - one mapping between the E - RAB and 
an EPS bearer of a NAS . 

[ 0072 ] GTP ( GPRS Tunneling Protocol ) : A group of 
IP - based communication protocols used to carry a 
general packet radio service ( GPRS ) within GSM , 
UMTS , and LTE networks . In 3GPP architectures , GTP 
and proxy mobile IPv6 based interfaces are specified on 
various interface points . The GTP can be decomposed 
into some protocols ( e . g . , GTP - C , GTP - U , and GTP ' ) . 
GTP - C is used within a GPRS core network for sig 
naling between gateway GPRS support nodes ( GGSN ) 
and serving GPRS support nodes ( SGSN ) . GTP - C 
allows the SGSN to activate a session on a user ' s behalf 
( e . g . , PDN context activation ) , deactivate the same 
session , adjust quality of service parameters , or update 
a session for a subscriber that has just arrived from 
another SGSN . GTP - U is used to carry user data within 
the GPRS core network and between a radio access 
network and a core network . 

[ 0073 ] GNB : A node that provides protocol termination 
of an NR user plane and a control plane toward a UE 
and is connected to a 5G core network ( 5GC ) through 
a next generation ( NG ) interface ( e . g . , NG - C and 
NG - U ) . 

[ 0074 ] 5G core network ( 5GC ) : A core network con 
nected to a 5G access network . 

[ 0075 ] 5G access network : An access network including 
5G radio access network ( 5G - RAN ) and / or non - 56 
access network ( non - 5G - AN ) connecting to a 5G core 
network . The 5G - RAN may be referred to as a new 
generation access network ( NG - RAN ) . 

[ 0076 ] 5G radio access network ( 5G - RAN ) ( or RAN ) : 
A radio access network that supports one or more of the 
following options with the common characteristics that 
it connects to 5GC : standalone new radio , new radio 
which is the anchor with enhanced E - UTRA expan 
sions , standalone E - UTRA ( e . g . , NB ) , and / or 
E - UTRA which is anchor with new radio expansions . 

[ 0077 ) Network function ( NF ) service : Functionality 
exposed by a network function ( NF ) through a service 
based interface and consumed by other authorized NFs . 

[ 0078 ] 5G System : A 3GPP system consisting of a 5G 
access network ( AN ) , a 5G core network , and a UE . 
This is also referred to as a new radio ( NR ) system or 
a next generation system . 

[ 0079 ] Network slice : A logical network that provides 
specific network capability ( s ) and network character 
istic ( s ) . 

[ 0080 ] Network slice instance : A set of NF instance ( s ) 
and the required resources ( e . g . compute , storage and 
networking resources ) which form a deployed network 
slice . 

[ 0081 ] Packet data unit ( PDU ) connectivity service : A 
service that provides exchange of PDU ( s ) between a 
UE and a data network . 

[ 0082 ] PDU session : Association between a UE and a 
data network that provides PDU connectivity service . 
An association type may be an Internet protocol ( IP ) 
type , an Ethernet type , or an unstructured type . 

[ 0083 ] Non - Access Stratum ( NAS ) : A functional layer 
for transmitting and receiving signaling and traffic 
messages between a UE and a core network in an EPS 
and 5G system ( 5GS ) protocol stack and for supporting 
mobility of the UE and supporting a session manage 
ment procedure of the UE , IP address management , and 
so on . 

[ 0084 ] NGAP UE association : The logical per UE asso 
ciation between a 5G - AN and an access and mobility 
management function ( AMF ) . 

[ 0085 ] NG - RAN : Radio access network of 5G system . 
[ 0086 ] NG - C : Control plane interface between NG 
RAN and 5GC . 

[ 0087 ] NG - U : User plane interface between NG - RAN 
and 5GC . 

[ 0088 ] FIG . 1 is a schematic diagram showing the struc 
ture of an evolved packet system ( EPS ) including an evolved 
packet core ( EPC ) . 
[ 0089 ] The EPC is a core element of system architecture 
evolution ( SAE ) for improving performance of 3GPP tech 
nology . SAE corresponds to a research project for determin 
ing a network structure supporting mobility between various 
types of networks . For example , SAE aims to provide an 
optimized packet - based system for supporting various radio 
access technologies and providing an enhanced data trans 
mission capability . 
10090 ] Specifically , the EPC is a core network of an IP 
mobile communication system for 3GPP LTE and can 
support real - time and non - real - time packet - based services . 
In conventional mobile communication systems ( i . e . sec 
ond - generation or third - generation mobile communication 
systems ) , functions of a core network are implemented 
through a circuit - switched ( CS ) sub - domain for voice and a 
packet - switched ( PS ) sub - domain for data . However , in a 
3GPP LTE system which is evolved from the third genera 
tion communication system , CS and PS sub - domains are 
unified into one IP domain . That is , in 3GPP LTE , connec 
tion of terminals having IP capability can be established 
through an IP - based business station ( e . g . , an eNodeB 
( evolved Node B ) ) , EPC , and an application domain ( e . g . , 
IMS ) . That is , the EPC is an essential structure for end - to 
end IP services . 
[ 0091 ] The EPC may include various components . FIG . 1 
shows some of the components , namely , a serving gateway 
( SGW ) , a packet data network gateway ( PDN GW ) , a 
mobility management entity ( MME ) , a serving GPRS ( gen 
eral packet radio service ) supporting node ( SGSN ) and an 
enhanced packet data gateway ( ePDG ) . 
[ 0092 ] The SGW ( or S - GW ) operates as a boundary point 
between a radio access network ( RAN ) and a core network 
and maintains a data path between an eNodeB and the PDN 
GW . When . When a terminal moves over an area served by 
an eNodeB , the SGW functions as a local mobility anchor 



US 2019 / 0075511 A1 Mar . 7 , 2019 

TABLE 1 - continued 
Reference 
Point Description 

S5 

S11 
SGI 

It provides user plane tunnelling and tunnel management 
between Serving GW and PDN GW . It is used for Serving 
GW relocation due to UE mobility and if the Serving GW 
needs to connect to a non - collocated PDN GW for the 
required PDN connectivity . 
Reference point between MME and Serving GW . 
It is the reference point between the PDN GW and the packet 
data network . Packet data network may be an operator 
external public or private packet data network or an intra 
operator packet data network , e . g . for provision of IMS 
services . This reference point corresponds to Gi for 3GPP 
accesses . ) 

point . That is , packets . That is , packets may be routed 
through the SGW for mobility in an evolved UMTS terres 
trial radio access network ( E - UTRAN ) defined after 3GPP 
release - 8 . In addition , the SGW may serve as an anchor 
point for mobility of another 3GPP network ( a RAN defined 
before 3GPP release - 8 , e . g . , UTRAN or GERAN ( global 
system for mobile communication ( GSM ) / enhanced data 
rates for global evolution ( EDGE ) radio access network ) . 
[ 0093 ] The PDN GW ( or P - GW ) corresponds to a termi 
nation point of a data interface for a packet data network . 
The PDN GW may support policy enforcement features , 
packet filtering and charging support . In addition , the PDN 
GW may serve as an anchor point for mobility management 
with a 3GPP network and a non - 3GPP network ( e . g . , an 
unreliable network such as an interworking wireless local 
area network ( I - WLAN ) and a reliable network such as a 
code division multiple access ( CDMA ) or WiMax network . 
[ 0094 ] Although the SGW and the PDN GW are config 
ured as separate gateways in the example of the network 
structure of FIG . 1 , the two gateways may be implemented 
according to a single gateway configuration option . 
10095 ) The MME performs signaling and control func 
tions for supporting access of a UE for network connection , 
network resource allocation , tracking , paging , roaming and 
handover . The MME controls control plane functions asso 
ciated with subscriber and session management . The MME 
manages numerous eNodeBs and signaling for selection of 
a conventional gateway for handover to other 2G / 3G net 
works . In addition , the MME performs security procedures , 
terminal - to - network session handling , idle terminal location 
management , etc . 
[ 0096 ] The SGSN handles all packet data such as mobility 
management and authentication of a user for other 3GPP 
networks ( e . g . , a GPRS network ) . 
[ 0097 ] The ePDG serves as a security node for a non 
3GPP network ( e . g . , an I - WLAN , a Wi - Fi hotspot , etc . ) . 
[ 0098 ] As described above with reference to FIG . 1 , a 
terminal having IP capabilities may access an IP service 
network ( e . g . , an IMS ) provided by an operator via various 
elements in the EPC not only based on 3GPP access but also 
on non - 3GPP access . 
[ 0099 ] Additionally , FIG . 1 shows various reference 
points ( e . g . S1 - U , S1 - MME , etc . ) . In 3GPP , a conceptual 
link connecting two functions of different functional entities 
of an E - UTRAN and an EPC is defined as a reference point . 
Table 1 is a list of the reference points shown in FIG . 1 . 
Various reference points may be present in addition to the 
reference points in Table 1 according to network structures . 

[ 0100 ] Among the reference points shown in FIG . 1 , S2a 
and S2b correspond to non - 3GPP interfaces . S2a is a refer 
ence point which provides reliable non - 3GPP access and 
related control and mobility support between PDN GWs to 
a user plane . S2b is a reference point which provides related 
control and mobility support between the ePDG and the 
PDN GW to the user plane . 
[ 0101 ] FIG . 2 is a diagram exemplarily illustrating archi 
tectures of a typical E - UTRAN and EPC . 
[ 0102 ] As shown in the figure , while radio resource con 
trol ( RRC ) connection is activated , an eNodeB may perform 
routing to a gateway , scheduling transmission of a paging 
message , scheduling and transmission of a broadcast chan 
nel ( BCH ) , dynamic allocation of resources to a UE on 
uplink and downlink , configuration and provision of eNo 
deB measurement , radio bearer control , radio admission 
control , and connection mobility control . In the EPC , paging 
generation , LTE IDLE state management , ciphering of the 
user plane , SAE bearer control , and ciphering and integrity 
protection of NAS signaling . 
[ 0103 ] FIG . 3 is a diagram exemplarily illustrating the 
structure of a radio interface protocol in a control plane 
between a UE and an eNB , and FIG . 4 is a diagram 
exemplarily illustrating the structure of a radio interface 
protocol in a user plane between the UE and the eNB . 
[ 0104 ] The radio interface protocol is based on the 3GPP 
wireless access network standard . The radio interface pro 
tocol horizontally includes a physical layer , a data link layer , 
and a networking layer . The radio interface protocol is 
divided into a user plane for transmission of data informa 
tion and a control plane for delivering control signaling 
which are arranged vertically . 
[ 0105 ] The protocol layers may be classified into a first 
layer ( L1 ) , a second layer ( L2 ) , and a third layer ( L3 ) based 
on the three sublayers of the open system interconnection 
( OSI ) model that is well known in the communication 
system . 
[ 0106 ] Hereinafter , description will be given of a radio 
protocol in the control plane shown in FIG . 3 and a radio 
protocol in the user plane shown in FIG . 4 . 
[ 0107 ] The physical layer , which is the first layer , provides 
an information transfer service using a physical channel . The 
physical channel layer is connected to a medium access 
control ( MAC ) layer , which is a higher layer of the physical 
layer , through a transport channel . Data is transferred 
between the physical layer and the MAC layer through the 
transport channel . Transfer of data between different physi 

TABLE 1 
Reference 
Point Description 
S1 - MME Reference point for the control plane protocol between 

E - UTRAN and MME . 
S1 - U Reference point between E - UTRAN and Serving GW for the 

per bearer user plane tunneling and inter eNB path 
switching during handover . 

S3 It enables user and bearer information exchange for 
inter 3GPP access network mobility in idle and / or 
active state . This reference point can be 
used intra - PLMN or inter - PLMN ( e . g . in the case 
of Inter - PLMN HO ) . 
It provides related control and mobility support between 
GPRS Core and the 3GPP Anchor function of Serving GW . 
In addition , if Direct Tunnel is not established , it 
provides the user plane tunnelling . 

S4 
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cal layers , i . e . , a physical layer of a transmitter and a 
physical layer of a receiver is performed through the physi - 
cal channel . 
[ 0108 ] The physical channel consists of a plurality of 
subframes in the time domain and a plurality of subcarriers 
in the frequency domain . One subframe consists of a plu 
rality of symbols in the time domain and a plurality of 
subcarriers . One subframe consists of a plurality of resource 
blocks . One resource block consists of a plurality of symbols 
and a plurality of subcarriers . A Transmission Time Interval 
( TTI ) , a unit time for data transmission , is 1 ms , which 
corresponds to one subframe . 
[ 0109 ] According to 3GPP LTE , the physical channels 
present in the physical layers of the transmitter and the 
receiver may be divided into data channels corresponding to 
Physical Downlink Shared Channel ( PDSCH ) and Physical 
Uplink Shared Channel ( PUSCH ) and control channels 
corresponding to Physical Downlink Control Channel ( PD 
CCH ) , Physical Control Format Indicator Channel ( PC 
FICH ) , Physical Hybrid - ARQ Indicator Channel ( PHICH ) 
and Physical Uplink Control Channel ( PUCCH ) . 
[ 0110 ] The second layer includes various layers . First , the 
MAC layer in the second layer serves to map various logical 
channels to various transport channels and also serves to 
map various logical channels to one transport channel . The 
MAC layer is connected with an RLC layer , which is a 
higher layer , through a logical channel . The logical channel 
is broadly divided into a control channel for transmission of 
information of the control plane and a traffic channel for 
transmission of information of the user plane according to 
the types of transmitted information . 
[ 0111 ] The radio link control ( RLC ) layer in the second 
layer serves to segment and concatenate data received from 
a higher layer to adjust the size of data such that the size is 
suitable for a lower layer to transmit the data in a radio 
interface . 
10112 ] The Packet Data Convergence Protocol ( PDCP ) 
layer in the second layer performs a header compression 
function of reducing the size of an IP packet header which 
has a relatively large size and contains unnecessary control 
information , in order to efficiently transmit an IP packet such 
as an IPv4 or IPv6 packet in a radio interface having a 
narrow bandwidth . In addition , in LTE , the PDCP layer also 
performs a security function , which consists of ciphering for 
preventing a third party from monitoring data and integrity 
protection for preventing data manipulation by a third party . 
[ 0113 ] The Radio Resource Control ( RRC ) layer , which is 
located at the uppermost part of the third layer , is defined 
only in the control plane , and serves to configure radio 
bearers ( RBs ) and control a logical channel , a transport 
channel , and a physical channel in relation to reconfigura 
tion and release operations . The RB represents a service 
provided by the second layer to ensure data transfer between 
a UE and the E - UTRAN . 
[ 0114 ] If an RRC connection is established between the 
RRC layer of the UE and the RRC layer of a wireless 
network , the UE is in the RRC Connected mode . Otherwise , 
the UE is in the RRC Idle mode . 
10115 ] Hereinafter , description will be given of the RRC 
state of the UE and an RRC connection method . The RRC 
state refers to a state in which the RRC of the UE is or is not 
logically connected with the RRC of the E - UTRAN . The 
RRC state of the UE having logical connection with the 
RRC of the E - UTRAN is referred to as an RRC _ CON 

NECTED state . The RRC state of the UE which does not 
have logical connection with the RRC of the E - UTRAN is 
referred to as an RRC _ IDLE state . A UE in the RRC _ 
CONNECTED state has RRC connection , and thus the 
E - UTRAN may recognize presence of the UE in a cell unit . 
Accordingly , the UE may be efficiently controlled . On the 
other hand , the E - UTRAN cannot recognize presence of a 
UE which is in the RRC _ IDLE state . The UE in the 
RRC _ IDLE state is managed by a core network in a tracking 
area ( TA ) which is an area unit larger than the cell . That is , 
for the UE in the RRC _ IDLE state , only presence or absence 
of the UE is recognized in an area unit larger than the cell . 
In order for the UE in the RRC _ IDLE state to be provided 
with a usual mobile communication service such as a voice 
service and a data service , the UE should transition to the 
RRC _ CONNECTED state . A TA is distinguished from 
another TA by a tracking area identity ( TAI ) thereof . A UE 
may configure the TAI through a tracking area code ( TAC ) , 
which is information broadcast from a cell . 
[ 0116 ] When the user initially turns on the UE , the UE 
searches for a proper cell first . Then , the UE establishes 
RRC connection in the cell and registers information there 
about in the core network . Thereafter , the UE stays in the 
RRC _ IDLE state . When necessary , the UE staying in the 
RRC _ IDLE state selects a cell ( again ) and checks system 
information or paging information . This operation is called 
camping on a cell . Only when the UE staying in the 
RRC _ IDLE state needs to establish RRC connection , does 
the UE establish RRC connection with the RRC layer of the 
E - UTRAN through the RRC connection procedure and 
transition to the RRC _ CONNECTED state . The UE staying 
in the RRC _ IDLE state needs to establish RRC connection 
in many cases . For example , the cases may include an 
attempt of a user to make a phone call , an attempt to transmit 
data , or transmission of a response message after reception 
of a paging message from the E - UTRAN . 
[ 0117 ] The non - access stratum ( NAS ) layer positioned 
over the RRC layer performs functions such as session 
management and mobility management . 
[ 0118 ] Hereinafter , the NAS layer shown in FIG . 3 will be 
described in detail . 
[ 0119 ] The ESM ( Evolved Session Management ) belong 
ing to the NAS layer performs functions such as default 
bearer management and dedicated bearer management to 
control a UE to use a PS service from a network . The UE is 
assigned a default bearer resource by a specific packet data 
network ( PDN ) when the UE initially accesses the PDN . In 
this case , the network allocates an available IP to the UE to 
allow the UE to use a data service . The network also 
allocates QoS of a default bearer to the UE . LTE supports 
two kinds of bearers . One bearer is a bearer having charac 
teristics of guaranteed bit rate ( GBR ) QoS for guaranteeing 
a specific bandwidth for transmission and reception of data , 
and the other bearer is a non - GBR bearer which has char 
acteristics of best effort QoS without guaranteeing a band 
width . The default bearer is assigned to a non - GBR bearer . 
The dedicated bearer may be assigned a bearer having QoS 
characteristics of GBR or non - GBR . 
10120 ] A bearer allocated to the UE by the network is 
referred to as an evolved packet service ( EPS ) bearer . When 
the EPS bearer is allocated to the UE , the network assigns 
one ID . This ID is called an EPS bearer ID . One EPS bearer 
has QoS characteristics of a maximum bit rate ( MBR ) and / or 
a guaranteed bit rate ( GBR ) . 
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[ 0121 ] FIG . 5 illustrates LTE protocol stacks for a user 
plane and a control plane . FIG . 5 ( a ) illustrates user plane 
protocol stacks over UE - ENB - SGW - PGW - PDN and FIG . 
5 ( b ) illustrates control plane protocol stacks over UE - NB 
MME - SGW - PGW . Functions of key layers of the protocol 
stacks will now be briefly described below . 
[ 0122 ] Referring to FIG . 5 ( a ) , a GTP - U protocol is used to 
forward user IP packets over an S1 - U / S5 / X2 interface . If a 
GTP tunnel is established to forward data during LTE 
handover , an end marker packet is transferred to the GTP 
tunnel as the last packet . 
[ 0123 ] Referring to FIG . 5 ( b ) , an S1 - AP protocol is 
applied to an S1 - MME interface . The S1 - AP protocol sup 
ports functions such as Si interface management , E - RAB 
management , NAS signaling delivery , and UE context man 
agement . The S1 - AP protocol transfers an initial UE context 
to the eNB in order to set up E - RAB ( s ) and then manages 
modification or release of the UE context . AGTP - C protocol 
is applied to S11 / S5 interfaces . The GTP - C protocol sup 
ports exchange of control information for generation , modi 
fication , and termination of GTP tunnel ( s ) . The GTP - C 
protocol generates data forwarding tunnels in the case of 
LTE handover . 
[ 0124 ] A description of the protocol stacks and interfaces 
illustrated in FIGS . 3 and 4 is applicable to the same protocol 
stacks and interfaces illustrated in FIG . 5 . 
[ 0125 ) FIG . 6 is a flowchart illustrating a random access 
procedure in 3GPP LTE . 
[ 0126 ] The random access procedure is used for a UE to 
obtain UL synchronization with a base station or to be 
assigned a UL radio resource . 
[ 0127 ] The UE receives a root index and a physical 
random access channel ( PRACH ) configuration index from 
an eNB . Each cell has 64 candidate random access pre 
ambles defined by a Zadoff - Chu ( ZC ) sequence . The root 
index is a logical index used for the UE to generate 64 
candidate random access preambles . 
[ 0128 ] Transmission of a random access preamble is lim 
ited to a specific time and frequency resources for each cell . 
The PRACH configuration index indicates a specific sub 
frame and preamble format in which transmission of the 
random access preamble is possible . 
[ 0129 ] The random access procedure , in particular , a con 
tention - based random access procedure , includes the fol 
lowing three steps . Messages transmitted in the following 
steps 1 , 2 , and 3 are referred to as msg1 , msg2 , and msg4 , 
respectively . 

0130 ] 1 . The UE transmits a randomly selected random 
access preamble to the eNodeB . The UE selects a 
random access preamble from among 64 candidate 
random access preambles and the UE selects a sub 
frame corresponding to the PRACH configuration 
index . The UE transmits the selected random access 
preamble in the selected subframe . 

[ 0131 ] 2 . Upon receiving the random access preamble , 
the eNB sends a random access response ( RAR ) to the 
UE . The RAR is detected in two steps . First , the UE 
detects a PDCCH masked with a random access ( RA ) 
RNTI . The UE receives an RAR in a MAC ( medium 
access control ) PDU ( protocol data unit ) on a PDSCH 
indicated by the detected PDCCH . The RAR includes 
timing advance ( TA ) information indicating timing 
offset information for UL synchronization , UL resource 

allocation information ( UL grant information ) , and a 
temporary UE identifier ( e . g . , a temporary cell - RNTI 
( TC - RNTI ) ) . 

[ 0132 ] 3 . The UE may perform UL transmission accord 
ing to resource allocation information ( i . e . , scheduling 
information ) and a TA value in the RAR . HARQ is 
applied to UL transmission corresponding to the RAR . 
Accordingly , after performing UL transmission , the UE 
may receive reception response information ( e . g . , a 
PHICH ) corresponding to UL transmission . 

[ 0133 ] FIG . 7 illustrates a connection procedure in a radio 
resource control ( RRC ) layer . 
[ 0134 ] As shown in FIG . 7 , the RRC state is set according 
to whether or not RRC connection is established . An RRC 
state indicates whether or not an entity of the RRC layer of 
a UE has logical connection with an entity of the RRC layer 
of an eNB . An RRC state in which the entity of the RRC 
layer of the UE is logically connected with the entity of the 
RRC layer of the eNB is called an RRC connected state . An 
RRC state in which the entity of the RRC layer of the UE is 
not logically connected with the entity of the RRC layer of 
the eNB is called an RRC idle stat . 
[ 0135 ] A UE in the connected state has RRC connection , 
and thus the E - UTRAN may recognize presence of the UE 
in a cell unit . Accordingly , the UE may be efficiently 
controlled . On the other hand , the eNB cannot recognize 
presence of a UE which is in the idle state . The UE in the idle 
state is managed by the core network in a tracking area unit 
which is an area unit larger than the cell . The tracking area 
is a unit of a set of cells . That is , for the UE which is in the 
idle state , only presence or absence of the UE is recognized 
in a larger area unit . In order for the UE in the idle state to 
be provided with a usual mobile communication service 
such as a voice service and a data service , the UE should 
transition to the connected state . 
[ 0136 ] When the user initially turns on the UE , the UE 
searches for a proper cell first , and then stays in RRC _ IDLE . 
Only when the UE staying in the idle state needs to establish 
RRC connection , does the UE establish RRC connection 
with the RRC layer of the eNB through the RRC connection 
procedure and then transition to the RRC _ CONNECTED 
state . 
[ 0137 ] The UE staying in RRC _ IDLE needs to establish 
RRC connection in many cases . For example , the cases may 
include an attempt of a user to make a phone call , an attempt 
to transmit data , or transmission of a response message after 
reception of a paging message from the E - UTRAN . 
[ 0138 ] In order for the UE in RRC _ IDLE to establish RRC 
connection with the eNodeB , the RRC connection procedure 
needs to be performed as described above . The RRC con 
nection procedure is broadly divided into transmission of an 
RRC connection request message from the UE to the eNB , 
transmission of an RRC connection setup message from the 
eNB to the UE , and transmission of an RRC connection 
setup complete message from the UE to eNB . 

[ 0139 ] 1 . When the UE in RRC _ IDLE desires to estab 
lish RRC connection for reasons such as an attempt to 
make a call , a data transmission attempt , or a response 
of the eNB to paging , the UE transmits an RRC 
connection request message to the eNB first . 

[ 0140 ] 2 . Upon receiving the RRC connection request 
message from the UE , the eNB accepts the RRC 
connection request of the UE when the radio resources 
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are sufficient , and then transmits an RRC connection 
setup message , which is a response message , to the UE . 

[ 0141 ] 3 . Upon receiving the RRC connection setup 
message , the UE transmits an RRC connection setup 
complete message to the eNB . 

[ 0142 ] Only when the UE successfully transmits the RRC 
connection setup complete message , does the UE establish 
RRC connection with the eNB and transition to the RRC _ 
CONNECTED mode . 
[ 0143 ] Currently , research has been conducted into a next 
generation mobile communication system after EPC in 
3GPP , that is , a 5G system . The 5G system supports radio 
access technology ( RAT ) , LTE , non - 3GPP ( e . g . , WLAN ) 
access , and so on as an enhanced technology from the 4G 
LTE mobile communication technology through evolution 
of a mobile communication network structure or a clean 
state structure . 
[ 0144 ] FIG . 8 illustrates an example of 5G system archi 
tecture . In particular , FIG . 8 ( a ) illustrates an example of 5G 
system architecture via reference point representation . FIG . 
8 ( b ) illustrates an example of 5G system architecture via 
service - based representation . The 5G architecture is defined 
as service - based and the interaction between network func 
tions is represented in two ways . 

[ 0145 ] Reference point representation ( see FIG . 8 ( a ) ) : 
This shows an interaction present between NF services 
in network functions described by point - to - point refer 
ence point ( e . g . , N11 ) between any two network func 
tions ( e . g . , AMF and SMF ) . 

[ 0146 ] Service - based representation ( see FIG . 8 ) : Here , 
network functions ( e . g . , AMF ) in a control plane 
enables other authorized network functions to access 
their services . This representation may also include 
point - to - point reference point where necessary . 

[ 0147 ] Referring to FIG . 8 ( a ) , the 5G system architecture 
may include various network functions ( NFs ) . The NFs 
included in the 5G system architecture may be , for example , 
an authentication server function ( AUSF ) , an access and 
mobility management function ( AMF ) , a data network 
( DN ) , a policy control function ( PCF ) , a session manage 
ment function ( SMF ) , unified data management ( UDM ) , a 
user plane function ( UPF ) , a user equipment ( UE ) , ( radio ) 
access network ( ( R ) AN ) , and so on . 
[ 0148 ] The AMF of the NFs of the 5G system may 
include , for example , the following functionality : Termina 
tion of RAN CP interface ( i . e . , N2 interface ) , termination of 
NAS ( N1 ) , NAS ciphering and integrity protection , AS 
security control , registration management ( e . g . , registration 
region management ) , connection management , IDLE mode 
UE reachability management , mobility management ( e . g . , 
which includes performing and control of paging retrans 
mission ) , mobility management control ( e . g . , subscription 
and policy ) , a function of supporting intra - system mobility 
and inter - system mobility , support of network slicing , SMF 
selection , lawful intercept ( LI ) ( with respect to an AMF 
event and an interface to an L1 system ) , a function of 
providing transport for session management ( SM ) messages 
between a UE and an SMF , access authentication , access 
authorization including roaming authority check , a function 
of providing an SMS message between a UE and a SMSF , 
a security anchor function ( SEAF ) , security context man 
agement ( SCM ) , etc . EPS bearer ID allocation for inter 
working with EPS , etc . All or some of functions of the AMF 
may be supported in a single instance of one AMF . 

[ 0149 ] The DN of the NFs of the 5G system may refer to , 
for example , an operator service , Internet access , a 3rd party 
service , or the like . The DN may transmit a downlink 
protocol data unit ( PDU ) to the UPF or may receive a PDU 
transmitted from a UE from the UPF . 
[ 0150 ] The PCF may receive information on a packet flow 
from an application service and may provide a function of 
determining a policy such as mobility management and 
session management . In detail , the PCF may support a 
function of supporting a simplified policy framework for 
control of a network operation , a function of providing a 
policy rule to implement the policy rule by a control plane 
( CP ) function ( s ) ( e . g . , AMF and SMF ) , a function of 
embodying a front end for related subscription and access 
for determination of a policy in a user data repository 
( UDR ) , etc . 
10151 ] The SMF may provide a session management 
function and , when a UE has a plurality of sessions , the 
respective sessions may be managed by different SMFs . In 
detail , the SMF may support a function such as session 
management ( e . g . , session establishment , modification , and 
release including maintenance of a tunnel between a UPF 
and an access network ( AN ) node ) , allocation and manage 
ment of a UE IP address ( which selectively includes authen 
tication ) , selection and control of a user plane ( UP ) , setting 
of traffic steering for routing traffic to an appropriate desti 
nation in the UPF , termination of an interface toward policy 
control functions , execution of a policy and a control part of 
QoS , lawful intercept ( LI ) ( with respect to an SM event and 
an interface to an L1 system ) , an end of an SM part of an 
NAS message , downlink data notification ( DDN ) , an initia 
tor of AN - specific SM information ( transport to AN through 
N2 via AMF ) , determination of an SSC mode of a session , 
and a roaming function . All or some of functions of the SMF 
may be supported in a single instance of one SMF . 
[ 0152 ] The UDM may store user subscription data , policy 
data , and so on . The UDM may include two parts , that is , an 
application front end ( FE ) and a user data repository ( UDR ) . 
The FE may include a UDM FE that is in charge of position 
management , subscription management , credential process 
ing , and so on , and a PCF that is in charge of policy control . 
The UDR may store data required for functions provided by 
the UDM FE and a policy profile required by the PCF . The 
data stored in the UDR may include a subscription identifier , 
security credential , access and mobility related subscription 
data , and user subscription data including session related 
subscription data , and policy data . The UDM - FE may access 
the subscription information stored in the UDR to support a 
function such as authentication credential processing , user 
identification handling , access authentication , registration / 
mobility management , subscription management , and SMS 
management . 
[ 0153 ] The UPF may transfer the downlink PDU received 
from the DN to a UE through the ( R ) AN and the uplink PDU 
received from the UE to the DN through the ( R ) AN . In 
detail , the UPF may support a function such as an anchor 
point for intra - RAT / inter - RAT mobility , an external PDU 
session point of interconnection to a data network , packet 
routing and forwarding , a user plane part of packet inspec 
tion and policy rule implementation , lawful intercept , traffic 
usage report , an uplink classifier for support of routing of 
traffic flow to a data network , a branching point for support 
of a multi - homed PDU session , QoS handling ( e . g . , packet 
filtering , gating , and uplink / downlink rate implementation ) 



US 2019 / 0075511 A1 Mar . 7 , 2019 

for a user plane , uplink traffic verification ( SDF mapping 
between service data flow ( SDF ) and QoS flow ) , transport 
level packet marking in uplink and downlink , downlink 
packet buffering , and downlink data notification triggering . 
All or some of functions of the UPF may be supported in a 
single instance of one UPF . 
[ 0154 ] The gNB may support functions for radio resource 
management ( i . e . , radio bearer control , radio admission 
control , connection mobility control , and dynamic allocation 
of resources to a UE in uplink / downlink ( i . e . , scheduling ) ) , 
Internet protocol ( IP ) header compression , encryption and 
integrity protection of a user data stream and , selection of an 
AMF during attachment of a UE when routing to the AMF 
from information provided to the UE is not determined , user 
plane data routing to UPF ( s ) , control plane information 
routing to the AMF , connection setup and release , schedul 
ing and transmission ( generated from the AMF ) of a paging 
message , scheduling and transmission of system broadcast 
information ( generated from the AMF or operating and 
maintenance ( O & M ) ) , measurement for mobility and sched 
uling and measurement report setting , transport level packet 
marking in uplink , session management , support of network 
slicing , mapping between QoS flow management and a data 
radio bearer , support of a UE in an inactive mode , a 
distribution function of a NAS message , a NAS node 
selection function , radio access network sharing , dual con 
nectivity , and tight interworking between an NR and an 
E - UTRA . 
[ 0155 ] Although FIG . 8 ( a ) exemplifies a reference model 
of the case in which a UE accesses one DN using one PDU 
session for convenience , the present invention is not limited 
thereto . The UE may simultaneously access two data net 
works ( e . g . , a local DN and a central DN ) using a plurality 
of PDU sessions . In this case , two SMFs may be selected for 
different PDU sessions . However , each SMF may have 
capability for controlling both a local UPF and a central UPF 
in a PDU session . In addition , the UE may simultaneously 
access two data networks ( e . g . , a local DN and a central DN ) 
provided in a single PDU session . 
[ 0156 ] In a 3GPP system , a conceptual link for connection 
between NFs in a 5G system is defined as a reference point . 
Reference points included in 5G system architecture repre 
sented in FIG . 8 ( a ) are exemplified as follows . 

[ 0157 ] N1 : Reference point between the UE and the 
AMF . 

[ 0158 ] N2 : Reference point between the ( R ) AN and the 
AMF . 

[ 0159 ] N3 : Reference point between the ( R ) AN and the 
UPF . 

[ 0160 ] N4 : Reference point between the SMF and the 
UPF . 

[ 0161 ] N5 : Reference point between PCF and AF . 
[ 0162 ] N6 : Reference point between the UPF and a 

Data Network . 
[ 0163 ] N7 : Reference point between the SMF and the 
PCF . 

0164 ] N7r : Reference point between the PCF in the 
visited network and the PCF in the home network . 

[ 0165 ] N8 : Reference point between the UDM and the 
AMF . 

[ 0166 ] N9 : Reference point between two core UPFs . 
[ 0167 ] N10 : Reference point between the UDM and the 
SMF . 

[ 0168 ] N11 : Reference point between the AMF and the 
SMF . 

[ 0169 ) N12 : Reference point between AMF and AUSF . 
10170 ) N13 : Reference point between the UDM and 

Authentication Server function ( AUSF ) . 
10171 ] N14 : Reference point between two AMFs . 
[ 0172 ] N15 : Reference point between the PCF and the 
AMF in the case of non - roaming scenario , PCF in the 
visited network and AMF in the case of roaming 
scenario . 

[ 0173 ] N16 : Reference point between two SMFs , ( in 
roaming case between SMF in the visited network and 
the SMF in the home network ) . 

[ 0174 ] N17 : Reference point between AMF and EIR . 
[ 0175 ] N18 : Reference point between any NF and 
UDSF . 

[ 0176 ] N19 : Reference point between NEF and SDSF . 
( 0177 ] A service - based interface exemplified in FIG . 8 ( b ) 
indicates a set of a service provided / exposed by a predeter 
mined NF . Service - based interfaces included in a 5G system 
architecture represented in FIG . 8 ( a ) are exemplified as 
follows . 

[ 0178 ] Namf : Service - based interface exhibited by 
AMF . 

[ 0179 ] Nsmf : Service - based interface exhibited by 
SMF . 

10180 ] Nnef : Service - based interface exhibited by NEF . 
[ 0181 ] Npcf : Service - based interface exhibited by PCF . 
[ 0182 ] Nudm : Service - based interface exhibited by 
UDM . 

[ 0183 ] Naf : Service - based interface exhibited by AF . 
[ 0184 ) Nnrf : Service - based interface exhibited by NRF . 
[ 0185 ] Nausf : Service - based interface exhibited by 
AUSF . 

[ 0186 ] An NF service is a type of capability exposed by an 
NF ( i . e . , an NF service producer ) to another NF ( i . e . , an NF 
service consumer ) through a service - based interface . The 
NF may expose one or more NF service ( s ) . To specify NF 
services , the following criteria may be applied : 

0187 ] NF services are derived from an information 
flow that describes an end - to - end functionality . 

10188 ] A complete end - to - end message flow is 
explained by a sequence of NF service invocations . 

[ 0189 ] Two operations that NFs provide their services 
through a service - based interface are described as fol 
lows : 

[ 0190 ] i ) “ Request - response " : Control plane NF _ B ( i . e . , 
an NF service producer ) may receive a request for providing 
of a specific NF service ( which includes performing of an 
operation and / or providing of information ) from another 
control plane NF _ A ( i . e . , an NF service consumer ) . The NF 
B transmits as response the NF service result based on 
information provided by the NF _ A in the request . 
f0191 ] In order to fulfil the request , the NF _ B may in turn 
consume NF services from other NF ( s ) . In a request - re 
sponse mechanism , communication is one - to - one between 
two NFs ( i . e . , a consumer and a producer ) . 
0192 ) ii ) “ Subscribe - notify ” 

[ 0193 ] Control plane NF _ A ( i . e . , an NF service consumer ) 
may subscribe to an NF service provided by another control 
plane NF _ B ( i . e . , an NF service producer ) . A plurality of 
control plane NF ( s ) may subscribe to the same control plane 
NF service . The NF _ B may notify interested NF ( s ) which 
subscribe to the NF service about a result of the NF service . 
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A subscription request from a consumer may include a 
notification request for notification that is triggered through 
periodic updating or a specific event ( e . g . , requested infor 
mation is changed or a specific threshold value is reached ) . 
The mechanism may also include the case in which NF ( S ) 
( e . g . , NF _ B ) implicitly subscribes specific notification with 
out an explicit subscription request ( e . g . , due to a successful 
registration procedure ) . 
[ 0194 For NFs and reference points illustrated in FIG . 8 , 
3GPP TS 23 . 501 may be referenced . 
[ 0195 ] FIG . 9 illustrates an example of architecture of a 
new generation access network ( NG - RAN ) . 
[ 0196 ] Referring to FIG . 9 , NG - RAN ( or which is also 
referred to as a 5G - RAN ) may include gNB ( s ) and / or 
eNB ( s ) , which provide terminations of user plane and con 
trol plane protocols toward a UE . 
[ 0197 ] ONB ( s ) or eNB ( s ) connected to gNB ( s ) and a 5GC 
may be interconnected with each other using an Xn inter 
face . gNB ( s ) and eNB ( s ) may be connected to a 5GC using 
an NG interface and , in detail , may be connected to an AMF 
using an NG - C interface ( i . e . , an N2 reference point ) which 
is a control plane interface between an NG - RAN and a 5GC 
and may be connected to a UPF using an NG - U interface 
( i . e . , an N3 reference point ) which is a user plane interface 
between an NG - RAN and a 5GC . 
[ 0198 ] FIG . 10 illustrates an example of protocol stacks of 
a next generation wireless communication system . In par 
ticular , FIG . 10 ( a ) illustrates an example of a radio interface 
user plane protocol stack between a UE and a gNB and FIG . 
10 ( b ) illustrates an example of a radio interface control 
plane protocol stack between a UE and a gNB . 
[ 0199 ] The control plane refers to a path through which 
control messages used to manage call by a UE and a network 
are transported . The user plane refers to a path through 
which data generated in an application layer , for example , 
voice data or Internet packet data are transported . 
[ 0200 ] Referring to FIG . 10 ( a ) , the user plane protocol 
stack may be divided into a first layer ( Layer 1 ) ( i . e . , a 
physical layer ( PHY ) layer ) and a second layer ( Layer 2 ) . 
[ 0201 ] Referring to FIG . 10 ( b ) , the control plane protocol 
stack may be divided into Layer 1 ( i . e . , a PHY layer ) , Layer 
2 , Layer 3 ( e . g . , a radio resource control ( RRC ) layer ) , and 
a non - access stratum ( NAS ) layer . 
[ 0202 ] Layer 2 may include a medium access control 
( MAC ) sublayer , a radio link control ( RLC ) sublayer , and a 
packet data convergence protocol ( PDCP ) sublayer and , in 
the case of the user plane , may further include a service data 
adaptation protocol ( SDAP ) sublayer . 
0203 ] A radio bearer may be classified into two types as 
follows : A data radio bearer ( DRB ) for user plane data and 
a signaling radio bearer ( SRB ) for control plane data . 
[ 0204 ] Hereinafter , each layer of a control plane and a user 
plane of a radio protocol is described . 
[ 0205 ] A PHY layer as Layer 1 may use a physical channel 
to provide information transfer service from a higher layer . 
The physical layer may provide information transfer service 
from a higher layer . The physical layer may be connected to 
a MAC sublayer positioned at a higher level through a 
transport channel and data may be transmitted between the 
MAC sublayer and the PHY layer through the transport 
channel . The transport channel may be classified according 
to how data is transmitted through a radio interface and 
characteristics of data transmission . In addition , data may be 
transmitted through a physical channel between different 

physical layers and between a PHY layer of a transmission 
end and a PHY layer of a reception end . 
[ 0206 ] The MAC sublayer may perform mapping between 
a logical channel and a transport channel ; multiplexing 
demultiplexing of a MAC service data unit ( SDU ) belonging 
to one or different logical channels to / from a transport block 
( TB ) transferred to / from the PHY layer through a transport 
channel ; scheduling information report ; error correction 
through a hybrid automatic repeat request ( HARD ) ; priority 
handling between UEs using dynamic scheduling , priority 
handling between logical channels of one UE using logical 
channel prioritization ; and padding . Different types of data 
may transfer a service provided by the MAC sublayer . Each 
logical channel type may define a type of transferred infor 
mation . The logical channel may be classified into two 
groups : A control channel and a traffic channel . 
[ 0207 ] The control channel may be used to transfer only 
control plane information and may be as follows . 

[ 0208 ] Broadcast control channel ( BCCH ) : A downlink 
channel for broadcasting system control information . 

[ 0209 ] Paging control channel ( PCCH ) : A downlink 
channel for transferring notification of change in pag 
ing information and system information . 

[ 0210 ] Common control channel ( CCCH ) : A channel 
for transmitting control information between a UE and 
a network . The channel may be used for UEs that have 
no RRC connection with a network . 

[ 0211 ] Dedicated control channel ( DCCH ) : A point - to 
point interaction channel for transmitting dedicated 
control information between a UE and a network . The 
channel may be used by a UE having RRC connection . 

[ 0212 ] A traffic channel may be used to use only user plane 
information : 

[ 0213 ] Dedicated traffic channel ( DTCH ) : A point - to 
point channel dedicated to a single UE for transferring 
user information . The DTCH may be present in both 
uplink and downlink . 

[ 0214 ] In downlink , connection between a logical channel 
and a transport channel is as follows . The BCCH may be 
mapped to the BCH . The BCCH may be mapped to the 
DL - SCH . The PCCH may be mapped to the PCH . The 
CCCH may be mapped to the DL - SCH . The DCCH may be 
mapped to the DL - SCH . The DTCH may be mapped to the 
DL - SCH . 
[ 0215 ] In uplink , connection between a logical channel 
and a transport channel is as follows . The CCCH may be 
mapped to the UL - SCH . The DCCH may be mapped to the 
UL - SCH . The DTCH may be mapped to the UL - SCH . 
[ 0216 ] The RLC sublayer may support three transmission 
modes : a transparent mode ( TM ) , an unacknowledged mode 
( UM ) , and an acknowledged mode ( AM ) . An RLC configu 
ration may be applied for each logical channel . In the case 
of the SRB , the TM or the AM mode may be used and , on 
the other hand , in the case of the DRB , the UM or the AM 
mode may be used . The RLC sublayer may perform transfer 
of a higher layer PDU ; independent sequence numbering 
from the PDCP ; error correction through an automatic repeat 
request ( ARO ) ; segmentation and re - segmentation ; reassem 
bly of the SDU ; discard of the RLC SDU ; and RLC 
re - establishment . 
[ 0217 ] The PDCP sublayer for the user plane may perform 
sequence numbering , header compression and decompres 
sion ( only in the case of robust header compression and 
RoHC ) ; user data transfer ; reordering and duplicate detec 
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tion ( when transferring is required toward a higher layer 
than the PDCP ) ; ( in the case of a split bearer ) PDCP PDU 
routing ; retransmission of a PDCP SDU ; encryption and 
deciphering ; discard of the PDCP SDU ; PDCP re - establish 
ment and data recovery for an RLC AM ; and duplication of 
the PDCP PDU . The PDCP sublayer for the control plane 
may further perform sequence numbering ; ciphering ; deci 
phering and integrity protection ; control plane data transfer ; 
duplicate detection , and duplication of the PDCP PDU . 
When duplication for a radio bearer is configured via RRC , 
an additional RLC entity and an additional logical channel 
may be added to a radio bearer to control duplicated PDCP 
PDU ( S ) . Duplication in the PDCP may include transmission 
of the same PDCP PDU ( s ) twice . Primarily , the PDCP PDU 
may be transferred to an original RLC entity and , second 
arily , may be transferred to an additional RLC entity . In this 
case , an original PDCP PDU and a corresponding duplicate 
may not be transmitted in the same transport block . Two 
different logical channels may belong to the same MAC 
entity ( in the case of CA ) or may belong to different MAC 
entities ( in the case of DC ) . In the former case , logical 
channel mapping restriction may be used to ensure that an 
original PDCP PDU and a corresponding duplicate are not 
transmitted in the same transport block . 
[ 0218 ] The SDAP sublayer may perform i ) mapping 
between a QoS flow and a data radio bearer and ii ) marking 
QoS flow identifier ( ID ) in downlink and uplink packet . A 
single protocol entity of the SDAP may be configured for 
each separate PDU session but , in the case of dual connec 
tivity ( DC ) , two SDAP entities may be exceptionally con 
figured . 
[ 0219 ] The RRC sublayer may perform broadcast of sys 
tem information related to access stratum ( AS ) and non 
access stratum ( NAS ) ; paging initiated by a 5GC or an 
NG - RAN ; establishment , maintenance , and release of RRC 
connection between a UE and a NG - RAN ( which further 
includes modification and release of carrier aggregation and 
further includes modification and release of the DC between 
an E - UTRAN and an NR or in the NR ; a security function 
including key management ; establishment , configuration , 
maintenance , and release of SRB ( s ) and DRB ( s ) ; handover 
and context transfer ; UE cell selection and re - release and 
control of cell selection / re - selection ; a mobility function 
including mobility between RATs ; a QoS management func 
tion , UE measurement report , and report control ; detection 
of radio link failure and discovery from radio link failure ; 
and NAS message transfer to a UE from a NAS and NAS 
message transfer to the NAS from the UE . 
[ 0220 ] In a legacy LTE system , when a UE is in an 
RRC _ IDLE state over an access network , a UE is in an 
ECM _ IDLE state over a core network when the UE is in an 
RRC _ IDLE state over an access network and the UE is in an 
ECM _ CONNECTED state in the core network when the UE 
is in an RRC _ CONNECTED state over the access network . 
In other words , in the legacy LTE system , the UE in 
RRC _ IDLE is a UE in ECM _ IDLE and the RRC _ CON 
NECTED UE is a UE in ECM _ CONNECTED . In the case 
of a UE in IDLE , all S1 bearers ( in S1 - U ) for the UE and 
logical Si - application protocol ( S1 - AP ) signaling connec 
tion ( over an S1 - MME ) may not be present . In the case of 
the UE in IDLE , in terms of a network , Si signaling and 
RRC connection with the UE have not been established or 
have been released in a control plane , and a downlink Si 
bearer and a data radio bearer ( DRB ) with the UE have not 

been established or have been released in a user plane . In 
terms of the UE IDLE , an IDLE state may mean that RRC 
connection and the DRB of a UE are not present in each of 
the control plane and the user plane . For example , when 
connection is released once through a connection release 
procedure , ECM connection between the UE and the MME 
may be released and all contexts associated with the UE may 
be deleted in an eNB . Then , the UE may be transitioned to 
an ECM _ IDLE state from an ECM _ CONNECTED in the 
UE and the MME and may be transitioned to an ECM _ IDLE 
from an RRC _ CONNECTED state in the UE and the eNB . 
Accordingly , connection control with the UE needs to be 
always performed by a core network and paging for the UE 
needs to be initiated and managed by the core network . 
Thus , traffic transfer between the UE and the network may 
be delayed . When a UE in RRC _ IDLE intends to transmit 
traffic or a network intends to transmit traffic to the UE in 
RRC _ IDLE , the UE may be transitioned to RRC _ CON 
NECTED through a service request procedure and , the 
service request procedure includes exchange of various 
messages . Accordingly , traffic transport between the UE and 
the network may be delayed . 
[ 0221 ] To reduce delay during a transition procedure 
between RRC _ IDLE and RRC CONNECTED , research 
has been conducted to introduce an RRC INACTIVE state 
to an LTE - A system and to support an RRC INACTIVE state 
in a 5G system . For ex ample , an RRC layer of the 5G 
system may support three states having the following char 
acteristics ( refer to 3GPP TR 38 . 804 V0 . 7 . 0 ) . 

10222 ] RRC IDLE 
[ 0223 ] Cell re - selection mobility ; 
[ 0224 ] Paging for mobile terminated data is initiated by 

a core network ( e . g . , 5GC ) ; 
[ 0225 ] Paging area is managed by core network ( CN ) . 
[ 0226 ] RRC INACTIVE : 
[ 0227 ] Cell re - selection mobility ; 
[ 0228 ] CN - NR RAN connection ( both control and 

user planes ) has been established for UE ; 
[ 0229 ] The UE access stratum ( AS ) context is stored in 

at least one gNB and the UE UE access stratum ( AS ) ; 
[ 0230 ] Paging is initiated by NR RAN ; 
[ 0231 ] RAN - based notification area is managed by NR 
RAN ; 

[ 0232 ] NR RAN knows the RAN - based notification 
area which the UE belongs to ; 

0233 ] RRC _ CONNECTED : 
[ 0234 ] The UE has an NR RRC connection ; 
[ 0235 ] The UE has an AS context in NR ; 
[ 0236 ] NR RAN knows the cell which the UE belongs 

to ; 
10237 ] Transfer of unicast data to / from the UE ; 
[ 0238 ] Network controlled mobility , i . e . handover 

within NR and to / from E - UTRAN . 
[ 0239 ] FIG . 11 illustrates UE state transitions in the next 
generation wireless communication system . A UE has only 
one RRC state at one time . 
[ 0240 ] Referring to FIG . 11 , the following state transitions 
are supported between the aforementioned RRC states : from 
RRC _ IDLE to RRC _ CONNECTED , following the “ con 
nection setup " procedure ( e . g . request , setup , complete ) ; 
from RRC _ CONNECTED to RRC _ IDLE , following ( at 
least ) the " connection release " procedure ; from RRC _ CO 
NNECTED to RRC INACTIVE , following the “ connection 
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inactivation ” procedure ; from RRC _ INACTIVE to RRC _ 
CONNECTED , following the connection activation ” pro 
cedure . 

[ 0241 ] A UE in the RRC _ INACTIVE state can be con 
figured with the RAN - based notification area , whereupon : a 
notification area can cover a single or multiple cells , and can 
be smaller than CN area ; a UE does not send any " location 
update ” indication when it stays within the boundaries of the 
notification area ; leaving the area , a UE updates its location 
to the network . 
[ 0242 ] In the case of 4G communication , to register a UE 
to an EPS / LTE system and to maintain the registration state , 
the UE may perform an attachment procedure and a tracking 
area update ( TAU ) procedure ( refer to 3GPP TS 23 . 401 ) . In 
a 5G system , a registration procedure ( refer to 3GPP TS 
23 . 502 ) formed by combining a legacy attachment proce 
dure and a TAU procedure may be performed . In the 5G 
system , registration management ( RM ) may be used to 
register or deregister a UE / user to a network and may 
establish a user context to the network . Two RM states of 
RM _ DEREGISTRED and RM _ REGISTERED may be used 
in the UE and the AMF and may reflect the registration state 
of the UE in the selected PLMN . Connection management 
( CM ) may be used to establish or release signaling connec 
tion between the UE and the AMF . The CM may have 
functions of establishing and releasing signaling between the 
UE and the AMF over N1 . The signaling connection may be 
used to enable NAS exchange between a UE and a core 
network and may include AN signaling connection between 
the UE and the AN ( e . g . , RRC connection over 3GPP access ) 
and N2 connection for the UE between the AN and the AMF . 
To reflect NAS signaling connectivity of the UE with the 
AMF , two connection management ( CM ) states may be 
used : CM _ IDLE and CM _ CONNECTED . The CM _ IDLE 
may be a state that is similar to or corresponds to ECM _ 
IDLE of an LTE ( i . e . , 4G ) system . The CM _ CONNECTED 
may be a state that is similar to or corresponds to the 
ECM CONNECTED of a legacy LTE system . A UE in 
CM IDLE has no NAS signaling connection established 
with the AMF over N1 and there are no AN signaling 
connection , N2 connection , and N3 connection for the UE in 
CM _ IDLE . The AMF may enter a CM _ CONNECTED state 
with respect to the UE whenever N2 connection for the UE 
between the AN and the AMF is released . The UE in 
CM _ CONNECTED may have a NAS signaling connection 
with the AMF over N1 . The NAS signaling connection may 
use an RRC connection between the UE and the NG - RAN 
and may use an NGAP UE association between the AN and 
the AMF for 3GPP access . The UE in CM CONNECTED 
may always enter a CM _ IDLE state whenever the AN 
signaling connection is released . When a UE CM state in the 
AMF is CM CONNECTED , a UE in ECM CONNECTED 
is a UE in RRC _ CONNECTED in the case of an LTE system 
with a version in which the AMF does not support RRC _ 
INACTIVE but the UE in CM _ CONNECTED may be a UE 
in RRC _ CONNECTED or a UE in RRC _ INACTIVE . 
[ 0243 ] In terms of a core network , the UE in RRC _ 
INACTIVE is similar to in the case in which the UE is in 
RRC _ CONNECTED and , thus , data and signaling received 
by the core network are transferred directly to a RAN ( e . g . , 
gNB ) from the core network but , to transfer the data / 
signaling to the UE by the RAN between the UE and the 
RAN , a produce in which the UE is awaken through a paging 

procedure and a connection between the UE and the RAN is 
re - established may be required . 
[ 0244 ] Meanwhile , in the 5G system , reachability man 
agement is responsible for detecting whether the UE is 
reachable and providing UE location ( i . e . access node ) for 
the network to reach the UE . This is done by paging UE and 
UE location tracking . The UE location tracking includes 
both UE registration area tracking ( i . e . UE registration area 
update ) and UE reachability tracking ( i . e . UE periodic 
registration area update ) . Such functionalities can be either 
located at 5GC ( in the case of CM IDLE state ) or NG - RAN 
( in the case of CM CONNECTED state ) . The UE and the 
AMF negotiate UE reachability characteristics for 
CM IDLE state during registration and registration update 
procedures . The following two UE reachability categories 
are negotiated between UE and AMF for CM IDLE state . 
[ 0245 ] 1 ) UE reachability allowing mobile terminated data 
while the UE is CM _ IDLE state : The UE location is known 
by the network on a Tracking Area List granularity . Paging 
procedures apply to this category . Mobile originating and 
mobile terminated data apply in this category for both 
CM _ CONNECTED and CM _ IDLE state . 
[ 0246 ] 2 ) Mobile initiated connection only ( MICO ) mode : 
Mobile originated data applies in this category for both 
CM CONNECTED and CM IDLE state . Mobile termi 
nated data is only supported when the UE is in CM _ CON 
NECTED stat . In other words , in a MICO mode , mobile 
terminated communication may be restricted in CM _ IDLE . 
[ 0247 ] In the CM _ IDLE state , the UE and the AMF may 
activate the MICO mode to optimize power efficiency and 
signaling efficiency of the UE . A UE may indicate prefer 
ence for MICO mode during Initial Registration or Regis 
tration Update procedure . The AMF , based on local con 
figuration , expected UE Behavior if available , UE indicated 
preferences , UE subscription information and network poli 
cies , or any combination of them , determines whether MICO 
mode is allowed for the UE and indicates it to the UE during 
Registration procedure . If the UE does not indicate prefer 
ence for MICO mode during Registration procedure , the 
AMF does not activate MICO mode for this UE . The UE and 
the AMF re - negotiate the MICO mode at every subsequent 
Registration procedure . When the UE is in CM _ CON 
NECTED , the AMF may deactivate MICO mode by trig 
gering Registration Update procedure through UE Configu 
ration Update procedure . If mobility restrictions are applied 
to a UE in MICO mode , the AMF needs to allocate an 
allowed area / non - allowed area to the UE . When the AMF 
indicates MICO mode to a UE , the AMF considers the UE 
always unreachable while the UE CM state in the AMF is 
CM _ IDLE . The AMF rejects any request for downlink data 
delivery for UE in MICO mode and whose UE CM state in 
the AMF is CM _ IDLE . The UE in MICO mode is only 
reachable for mobile terminated data or signaling when the 
UE is in CM _ CONNECTED . A UE in MICO mode need not 
listen to paging while in CM _ IDLE . A UE in MICO mode 
may stop any access stratum procedures in CM _ IDLE , until 
the UE initiates transition from CM _ IDLE to CM _ CON 
NECTED due to one of the following triggers : 

[ 0248 ] A change in the UE ( e . g . change in configura 
tion ) requires an update of its registration with the 
network . 

[ 0249 ] Periodic registration timer expires . 
[ 0250 ] Mobile originated data pending . 
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[ 0251 ] Mobile originated signaling pending ( e . g . , SM 
procedure initiated ) . 

[ 0252 ] The Service Request procedure is used by a UE in 
CM _ IDLE state or the 5GC to request the establishment of 
a secure connection to an AMF . The Service Request pro 
cedure is also used both when the UE is in CM _ IDLE and 
in CM _ CONNECTED to activate a User Plane connection 
for an established PDU Session . There are a UE triggered 
service request that the UE in CM _ IDLE state initiates in 
order to send uplink signaling messages , user data , or as a 
response to a network paging request , and a network trig 
gered service request used when the network needs to signal 
( e . g . N1 signaling to UE , mobile - terminated SMS , user 
plane connection activation for PDU Session ( s ) to deliver 
mobile terminating user data ) with a UE . 
[ 0253 ] FIG . 12 illustrates an example of a network trig 
gered Service Request procedure in a next generation sys 
tem . 
[ 0254 ] If the UE is in CM _ IDLE state or CM _ CON 
NECTED state , the network initiates a network triggered 
Service Request procedure . If the UE is in CM _ IDLE state , 
and asynchronous type communication is not activated , the 
network sends a Paging Request to ( R ) AN / UE . The Paging 
Request triggers the Service Request procedure in the UE . If 
asynchronous type communication is activated , the network 
stores the received message and forward the message to the 
( R ) AN and / or the UE ( i . e . synchronizes the context with the 
( R ) AN and / or the UE ) when the UE enters CM _ CON 
NECTED state . 
[ 0255 ) With reference to FIG . 12 , the network triggered 
Service Request procedure is briefly described below . 

[ 0256 ] 1 . When UPF receives downlink data of a PDU 
session and there is no ( R ) AN tunnel information 
stored in UPF for the PDU session , the UPF buffers the 
downlink data , unless the UPF has previously been 
indicated buffering - off 

[ 0257 ] 2a . UPF to SMF : Data Notification ( containing 
PDU session ID ) . 

[ 0258 ] 2b . SMF to UPF : Data Notification ACK . 
[ 0259 ] 3a . SMF to AMF : N11 message ( containing UE 

( i . e . , subscriber ) Permanent ID , PDU session ID , N2 
SM information ( e . g . QoS profile , CN N3 Tunnel Info ) , 
and etc . ) . Unless the SMF was previously notified that 
the UE is unreachable , upon reception of a Data Noti 
fication message , the SMF determines the AMF and 
sends an N11 message to the AMF including the PDU 
Session ID received in step 2a . 

[ 0260 ] 3b . [ conditional ] The AMF responds to the SMF . 
[ 0261 ] If the UE is in CM _ IDLE state , and the AMF 
determines that the UE is not reachable for paging , the AMF 
either sends an N11 message to the SMF , or other network 
functions from which AMF received the request message in 
step 3a , indicating the UE is not reachable , or the AMF 
performs asynchronous type communication and store the 
N11 message . If asynchronous type communication is 
invoked and the AMF stored an N11 message , the AMF 
initiates communication with the UE and ( R ) AN when the 
UE is reachable e . g . when the UE enters CM _ CON 
NECTED . 
[ 0262 ] If the UE is in MICO mode , the AMF rejects the 
request from the SMF and may notify the SMF that the UE 
is unreachable ( in case the SMF had not subscribed to the 
UE reachability ) with an indication that the SMF needs not 

send downlink ( DL ) data notifications to the AMF . The AMF 
stores an indication that the SMF has been informed that the 
UE is unreachable . 
[ 0263 ] If the Registration procedure with AMF change is 
in progress when the old AMF receives a N11 message , the 
old AMF may reject N11 message with an indication that the 
N11 message has been temporarily rejected . 

[ 0264 ] 3c . [ conditional ] SMF responds to the UPF . SMF 
may notify the UPF about the User Plane setup failure . 
If the SMF receives an indication from the AMF that 
the UE is , the SMF may , based on network policies , 
either indicate to the UPF to stop sending Data Noti 
fications and / or to stop buffering DL data or apply 
extended buffering . Upon receiving the information 
that the N11 message requested from an SMF has been 
temporarily rejected , and receiving the Downlink Data 
Notification from UPF , the SMF may request the UPF 
to apply extended buffering . 

102651 4 . [ conditional ] AMF sends Paging message to 
( R ) AN node . When the UE is in a CM _ CONNECTED 
state , the AMF may perform a part of the UE triggered 
Service Request procedure for activating a user plane 
connection for the PDU session ( refer to the UE 
triggered Service Request procedure of 3GPP TS 
23 . 502 ) . If the UE is in RM _ REGISTERED state and 
CM IDLE and reachable , the AMF sends a Paging 
message ( containing NAS ID for paging , Registration 
Area list , Paging discontinuous reception ( DRX ) 
length , Paging Priority indication , and etc . ) to ( R ) AN 
node ( s ) belonging to the Registration Area ( s ) in which 
the UE is registered . 

[ 0266 ] 5 . [ Conditional ] The ( R ) AN node pages the UE . 
[ 0267 ] If ( R ) AN nodes receive paging messages from the 
AMF , the UE is paged by the ( R ) AN node . 

[ 0268 ] 6 . [ Conditional ] AMF to SMF : AMF to SMF : 
N11 message ACK . The AMF supervises the paging 
procedure with a timer . If the AMF receives no 
response from the UE to the Paging Request message , 
the AMF may apply further paging according to any 
applicable paging strategy . If the AMF receives no 
response from the UE , the AMF considers the UE as 
unreachable and the SM N2 message cannot be routed 
to the ( R ) AN , so the AMF shall return an “ N11 message 
Reject ” with an appropriate “ failure cause ” , e . g . UE 
unreachability , to SMF or other network functions to 
indicate the failure of “ message routing service ” , unless 
the AMF is aware of an ongoing MM procedure that 
prevents the UE from responding , i . e . the AMF 
receives an N14 Context Request message indicating 
that the UE performs Registration procedure with 
another AMF . 

102691 7 . When UE is in the CM - IDLE state , upon 
reception of paging request , the UE initiates the UE 
triggered Service Request procedure . 

[ 0270 ] The UPF transmits the buffered downlink data 
toward UE via ( R ) AN node which performed the 
Service Request procedure . 

[ 0271 ] In FIG . 12 , the N11 message and the N11 message 
ACK may be messages transferred over an N11 interface 
that is an interface between the SMF and the AMF and the 
N11 message and the N11 message ACK may also be 
referred to as different terms . Detailed parts of the network 
triggered Service Request procedure described with refer 
ence to FIG . 12 , which are not associated or are less 



US 2019 / 0075511 A1 Mar . 7 , 2019 
14 

associated directly with the present invention to be described 
later , are understood with reference to 3GPP TS 23 . 502 . 
[ 0272 ] FIG . 13 illustrates an example of a general regis 
tration procedure in a next generation system . 

[ 0273 ] 1 . UE to ( R ) AN : AN message ( containing AN 
parameters , Registration Request ( Registration type , 
subscriber permanent identifier ( SUPI ) or 5G globally 
unique temporary identity ( 5G - GUTI ) , Security param 
eters , network slice selection assistance information 
( NSSAI ) , PDU session status , PDU session ( s ) to be 
re - activated and MICO mode preference ) and etc . ) . 

10274 ] 2 If a SUPI is included or the 5G - GUTI does not 
indicate a valid AMF the ( R ) AN , based on ( R ) AT and 
NSSAI , if available , selects an AMF . 

[ 0275 ] 3 . ( R ) AN to new AMF : N2 message ( containing 
N2 parameters , Registration Request ( Registration 
type , Subscriber Permanent Identifier or 5G - GUTI , 
Security parameters , NSSAI and MICO mode prefer 
ence ) and etc . ) 

10276 ] 4 . [ Conditional ] new AMF to old AMF : Infor 
mation Request ( containing complete Registration 
Request ) . If the UE ' s 5G - GUTI was included in the 
Registration Request and the serving AMF has changed 
since last registration , the new AMF may send Infor 
mation Request to old AMF including the complete 
Registration Request IE to request the UE ' S SUPI and 
MM Context . 

0277 ] 5 . [ Conditional ] old AMF to new AMF : Infor 
mation Response ( SUPI , MM Context , SMF informa 
tion ) . 

[ 0278 ] 6 . [ Conditional ] new AMF to UE : Identity 
Request . If the SUPI is not provided by the UE nor 
retrieved from the old AMF the Identity Request pro 
cedure is initiated by AMF sending an Identity Request 
message to the UE . 

[ 02791 7 . [ Conditional ] UE to new AMF : Identity 
Response . The UE responds with an Identity Response 
message including the SUPI . 

[ 0280 ] 8 . The AMF may decide to invoke an AUSF . In 
that case , the AMF , shall be based on SUPI , select an 
AUSF . 

[ 0281 ] 9a . The AUSF initiates authentication of the UE . 
102821 9b . The AMF initiates NAS security functions . 
[ 0283 ] 10 . [ Conditional ] new AMF to old AMF : Infor 
mation Acknowledged . If the AMF has changed the 
new AMF acknowledge the transfer of UE MM con 
text . 

[ 0284 ] 11 . [ Conditional ] new AMF to UE : Identity 
Request . If the permanent equipment identity ( PEI ) was 
not provided by the UE nor retrieved from the old AMF 
the Identity Request procedure is initiated by AMF 
sending an Identity Request message to the UE to 
retrieve the PEI . 

[ 0285 ] 12 . Optionally the new AMF initiates ME iden 
tity check . 

[ 0286 ] 13 . If step 14 is to be performed , the new AMF , 
based on the SUPI , selects a UDM . 

[ 0287 ] 14 . If the AMF has changed since the last 
registration , or if there is no valid subscription context 
for the UE in the AMF , or if the UE provides a SUPI 
which doesn ' t refer to a valid context in the AMF , or if 
the UE registers to the same AMF it has already 
registered to a non - 3GPP access ( i . e . the UE is regis 
tered over a non - 3GPP access and initiates this regis - 

tration procedure to add a 3GPP access ) , the new AMF 
initiates the Update Location procedure . The new AMF 
provides the access type it serves for the UE to the 
UDM and the access type is set to “ 3GPP access ” . The 
UDM stores the associated access type together with 
the serving AMF . This will cause the UDM to initiate 
a Cancel Location to the old AMF corresponding to 
3GPP access , if one exists . The old AMF removes the 
MM context and notifies all possibly associated SMF 
( S ) , and the new AMF creates an MM context for the 
UE after getting the AMF related subscription data 
from the UDM . 

[ 0288 ] 15 . Conditionally the new AMF , based on the 
SUPI , selects a PCF . 

[ 0289 ] 16 . [ Optional ] new AMF to PCF : UE Context 
Establishment Request ( containing SUPI ) . If the AMF 
has not yet obtained Access and Mobility policy for the 
UE or if the Access and Mobility policy in the AMF are 
no longer valid , the AMF requests the PCF to apply 
operator policies for the UE . 

[ 0290 ] 17 . PCF to new AMF : UE Context Establish 
ment Acknowledged ( containing Access and Mobility 
policy data ) 

[ 0291 ] 18 . [ Conditional ] new AMF to SMF : N11 
Request . If the UE was in MICO mode and the AMF 
had notified an SMF of the UE being unreachable and 
that the SMF needs not to send DL data notifications to 
the AMF , the AMF informs the SMF that the UE is 
reachable . 

[ 0292 ] 19 . SMF to new AMF : N11 Response . 
[ 0293 ] 20 . [ Conditional ] old AMF to PCF : UE Context 

Termination Request . If the old AMF previously 
requested UE context to be established in the PCF , the 
old AMF terminates the UE context in the PCF . 

[ 0294 ] 21 . PCF to AMF : UE Context Termination 
Acknowledged . 

[ 0295 ] 22 . New AMF to UE : Registration Accept ( con 
taining 5G - GUTI , Registration area . Mobility restric 
tions , PDU session status , NSSAI , Periodic registration 
update timer , LADN Information , accepted MICO 
mode , and etc . ) . If the UE included MICO mode in the 
request , then AMF responds whether MICO mode 
should be used . 

[ 0296 ] 23 . [ Conditional ] UE to new AMF : Registration 
Complete . The UE sends a Registration Complete 
message to the AMF to acknowledge if a new 
5G - GUTI was assigned . 

[ 0297 ] In FIG . 13 , the N11 Request and the N11 Response 
may be messages transferred over an N11 interface that is an 
interface between the SMF and the AMF and the N11 
Request and the N11 Response may also be referred to as 
different terms . Detailed parts of the general registration 
procedure described with reference to FIG . 13 , which are not 
associated or are less associated directly with the present 
invention to be described later , are understood with refer 
ence to 3GPP TS 23 . 502 . 
[ 0298 ] As regards the UE mobility , mobility restrictions 
restrict mobility handling or service access of a UE in the 5G 
System , and the mobility restriction functionality is pro 
vided by the UE , the radio access network and the core 
network . Mobility Restrictions only apply to 3GPP access , 
they do not apply to non - 3GPP access . Mobility Restrictions 
for CM _ IDLE state and , for CM _ CONNECTED state when 
in RRC _ INACTIVE state are executed by the UE based on 
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information received from the core network . Mobility 
Restrictions for CM _ CONNECTED state when in RRC _ 
CONNECTED state are executed by the radio access net 
work and the core network . In CM _ CONNECTED state , the 
core network provides Mobility Restrictions to the radio 
access network with a Handover Restriction List . Mobility 
restrictions consists of RAT restriction , Forbidden area , and 
Service area restrictions as follows . 

[ 0299 ] RAT restriction : defines the 3GPP Radio Access 
Technology ( ies ) , a UE is not allowed to access . In a 
restricted RAT a UE is based on subscription not 
permitted to initiate any communication with the net - 
work . 

10300 ) Forbidden area : in a Forbidden area under a 
given RAT , the UE is based on subscription not per 
mitted to initiate any communication with the network . 
0301 ] Service area restrictions : defines areas in which 
the UE may or may not initiate communication with the 
network as follows . Service area restrictions define an 
allowed area where the UE is allowed to initiate 
communication and a non - allowed area where the UE 
is allowed to the registration procedure but no other 
communication . In an Allowed area under a given RAT , 
the UE is permitted to initiate communication with the 
network as allowed by the subscription . In a Non 
allowed area under a given RAT a UE is service area 
restricted based on subscription . The UE and the net 
work are not allowed to initiate Service Request or SM 
signaling to obtain user services ( both in CM - IDLE and 
in CM - CONNECTED states ) . The RM procedures in a 
non - allowed area are unchanged compared to when the 
UE is in an allowed area . The UE in a non - allowed area 
shall respond to core network paging with Service 
Request ( e . g . network triggered service request ) . This 
is because paging is RM signaling ( e . g . , UE configu 
ration update ) or an emergency service but not a user 
service . 

[ 0302 ] For a given UE , the core network determines the 
service area restrictions based on UE subscription informa 
tion . Optionally the allowed area may in addition be fine 
tuned by the policy control function ( PCF ) e . g . based on UE 
location , permanent equipment identifier ( PEI ) and network 
policies . Service area restrictions can be changed due to , e . g . 
subscription , location , PEI and / or policy change . Service 
area restrictions may be updated during a registration pro 
cedure . If the UE has overlapping areas between RAT 
restrictions , Forbidden areas , Allowed areas and Non - al 
lowed areas , or any combination of them , the UE proceeds 
in the following precedence order : 

[ 0303 ] The evaluation of RAT restrictions takes prece 
dence over the evaluation of any other mobility restric 
tions ; and 

[ 0304 ] The evaluation of forbidden areas takes prece 
dence over the evaluation of allowed areas and non 
allowed areas . 

[ 0305 ] A UE overrides any forbidden area and non - al 
lowed area restrictions whenever access to the network for 
regulatory prioritized services like emergency services and 
multimedia priority service ( MPS ) . Also the network over 
rides any non - allowed area restrictions for regulatory pri - 
oritized services like emergency services and MPS . A ser - 
vice area restriction may contain one or more ( e . g . up to 16 ) 
entire tracking areas . The UE ' s subscription data may con - 
tain either allowed or non - allowed areas using explicit 

tracking area identities . The allowed area may also be 
limited by a maximum allowed number of tracking areas , or 
the allowed area may alternatively be configured as unlim 
ited i . e . it may contain all tracking areas of the PLMN . The 
registration area of a UE in the non - allowed area consists of 
a set of tracking areas ( TAS ) which belongs to a non - allowed 
area of the UE . The registration area of a UE in the allowed 
area consists of a set of TAS which belongs to an allowed 
area of the UE . The UDM stores the service area restrictions 
of a UE as part of the UE ' s subscription data . The PCF in the 
serving network may ( e . g . due to varying conditions such as 
UE ' s location , application in use , time and date ) further 
adjust service area restrictions of a UE , either by expanding 
an allowed area or by reducing a non - allowed area or by 
increasing the maximum allowed number of tracking areas . 
The UDM and the PCF may update the service area restric 
tions of a UE at any time . For the UE in CM _ CONNECTED 
state the AMF updates the UE and RAN immediately . For 
UE in CM IDLE state the AMF may page the UE imme 
diately or store the updated service area restriction and 
update the UE upon next signaling interaction with the UE . 
During registration , if the service area restrictions of the UE 
are not present in the AMF , the AMF fetches from the UDM 
the service area restrictions of the UE that may be further 
adjusted by the PCF . The serving AMF enforces the service 
area restrictions of a UE . A limited allowed area given by a 
maximum allowed number of tracking areas , may be 
dynamically assigned by the AMF adding , any not yet 
visited ( by the UE ) tracking areas to the allowed area until 
the maximum allowed number of tracking areas is reached . 
When the AMF assigns a limited allowed area to the UE , 
then the AMF provides the UE with any pre - configured 
and / or dynamically assigned allowed area . For a UE in 
CM _ CONNECTED state the AMF indicates the service area 
restrictions of this UE to the RAN . The UE stores the 
received Mobility restrictions , and complies with them in 
the area that is identified in the mobility restrictions . Upon 
change of serving AMF due to mobility , the old AMF may 
provide the new AMF with the service area restrictions of 
the UE that may be further adjusted by the PCF . The network 
may perform paging for a UE in a Non - allowed area to 
update service area restrictions with Generic UE Configu 
ration Update procedure ( see 3GPP TS 23 . 502 ) . In case of 
roaming , the service area restrictions are transferred from 
the UDM via the serving AMF to the serving PCF in the 
visited network . The serving PCF in the visited network may 
further adjust the service area restrictions . 
[ 0306 ] Referring to FIG . 8 ( a ) , when an N3 interface is 
established between the ( R ) AN and the UPF , data / signaling 
provided to the UPF from the DN may be transferred 
directly to the ( R ) AN . When there is no N3 interface , upon 
receiving data from the DN , the UPF may notify the SMF 
about data to be transmitted and the SMF may transmit a 
data notification related message to the AMF ( refer to step 
3a of FIG . 12 ) . In general , when a UE is in a CONNECTED 
state ( e . g . , a CM _ CONNECTED state ) , the AMF may 
perform a procedure for establishment of an N3 interface 
and , when the UE is in RRC _ IDLE or RRC _ INACTIVE , the 
AMF may perform paging . However , mobility restrictions , 
in particular , a non - allowed area in which a UE is allowed 
to perform a registration procedure and to receive paging in 
a specific area but a service request and a user service is not 
allowed are proposed . That is , when the UE is in a MICO 
mode , the UE is in a state in which it is not possible to 
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receive paging and , on the other hand , when the UE is 
positioned in the non - allowed area , paging may be possible . 
When the UE is in the non - allowed area , the UE may not be 
in a CONNECTED state ( e . g . , a CM CONNECTED state ) . 
Accordingly , there is a problem in terms of whether a paging 
procedure needs to be performed on the UE through a legacy 
general network triggered service procedure even when the 
UE is in the non - allowed area . The present invention pro 
poses a method of controlling a data service when a UE is 
positioned in a non - allowed area . For example , the present 
invention proposes a method of processing the data notifi 
cation when an AMF receives a request ( e . g . , N11 message ) 
indicating that there is DL data about the UE in the non 
allowed area , from the SMF . 
[ 0307 ] In the case of the network triggered Service 
Request procedure , the present invention proposes that upon 
a downlink data notification ( DDN ) related message the 
AMF transmit rejection of the DDN related message to an 
SMF instead of transmitting paging , if the UE recognizes 
that the UE does not apply MICO and the UE is in a 
non - allowed area . However , when the AMF checks alloca 
tion and retention priority ( ARP ) information included in the 
received DDN related message and recognizes that corre 
sponding data is the regulatory prioritized service ( e . g . , an 
emergency service or a MPS ) , the present invention pro 
poses that the AMF transmit paging and do not reject the 
DDN related request even when the UE is in a non - allowed 
area . In the present invention , when the AMF transmits 
rejection of the request of the SMF via the DDN to the SMF 
because the UE is in the non - allowed area , the AMF may 
transmit along with indication / cause indicating that the UE 
is in a service unable area . The indication / cause may include 
information indicating that the UE is in the non - allowed 
area . Rejection of the request of the SMF because the UE is 
positioned in the non - allowed area may be indicated with a 
different cause from the case in which the UE uses a MICO 
mode and so on . For example , in step 3a of FIG . 12 , 
according to the present invention , if the SMF has not been 
informed that that the UE is unreachable or is in a non 
allowed area , the SMF may determine an AMF and may 
transmit an N11 message including the PDU session ID 
received in step 2a to the AMF upon receiving the data 
notification message . That is , in step 3a of FIG . 12 , an SMF 
that has been informed that the UE is in a non - allowed area 
in which the UE is reachable only for regulatory prioritized 
services may not transmit a request ( e . g . , an N11 message ) 
related to data notification of a PDU session other than the 
regulatory prioritized services , to the AMF . As another 
example , in step 3b of FIG . 12 , according to the present 
invention , when a UE is not in a MICO mode and an AMF 
detects that the UE is in a non - allowed area , unless a request 
( e . g . , data notification related request to an AMF from an 
SMF ) from the SMF is for regulatory prioritized services , 
the AMF may reject the request from the SMF and may 
notify the SMF that the UE is reachable only for the 
regulatory prioritized services . As another example , accord 
ing to the present invention , when the SMF receives indi 
cation indicating that the UE is unreachable or is in a 
non - allowed area , from the AMF , the SMF may order the 
UPF to stop transmitting data notification and / or to stop 
buffering DL data or order the UPF to apply extended 
buffering based on the network policies in step 3c of FIG . 
12 . 

[ 0308 ] The AMF having rejected the downlink data noti 
fication related request from the SMF may store information 
indicating that the corresponding DDN rejection is trans 
mitted to the SMF and , that is , the AMF may store infor 
mation indicating that the SMF has been informed that the 
UE is in a service restricted area ( e . g . , a non - allowed area ) . 
When the UE is moved to an allowed area during a regis 
tration procedure in the future , the AMF may use the 
information to notify the SMF that a service of the UE is 
allowable . 
[ 0309 ] According to the present invention , upon receiving 
DDN rejection with a corresponding cause from the AMF , 
the SMF may not transmit DDN according to a network 
policy ( for a UE that is in a non - allowed area unless the 
DDN is a DDN for regulatory prioritized services ) ( e . g . , 
even if the SMF receives an additional DL packet before 
receiving notification indicating that the UE enters an 
allowed area from the AMF , the SMF does not make a 
request ( DDN transmission to the AMF for transmission of 
the additional DL packet ) or may order the UPF to turn off 
buffering . As necessary , the SMF may perform PDU session 
release . 
[ 0310 ] Then , when the UE performs a registration proce 
dure according to mobility , for example , in step 18 of FIG . 
13 , according to the present invention , if the AMF has stored 
an event that the AMF has transmitted DDN rejection to the 
SMF because the UE is positioned in a service unable area 
( which is also referred to as a service restricted area ) ( or a 
non - allowed area ) and if the AMF detects that the UE enters 
an allowed area , the AMF may notify the SMF that the UE 
moves to a service enable area . In this case , the SMF may 
order the UPF to start buffering of a corresponding PDU 
session or may re - initiate a stopped DDN operation . 
[ 0311 ] According to the present invention , an N4 interface 
related interaction between the SMF and the UPF is 
described now . The SMF ( S ) may support end - to - end func 
tions over PDU sessions ( including any N4 interface for 
controlling UPF ( s ) ) . When the UPF is aware that some DL 
data arrives at a UE without a downlink N3 tunnel , the SMF 
may interact with the AMF to trigger activation of user plane 
resources for the PDU session unless the SMF recognizes 
that the UE is unreachable and that it is not required to 
transmit DL data notifications to the AMF or the UE is in a 
non - allowed area ( except for regulatory prioritized ser 
vices ) . If the UE is in a CM _ IDLE state and the UE is not 
in a MICO mode and if the UE is not in a non - allowed area 
or even if the UE is in the non - allowed area , paging for the 
UE is for regulatory prioritized services , the AMF may 
trigger UE paging from the AN ( depending on a type of the 
AN ) . If the UE is in a MICO mode , the AMF may notify the 
SMF that the UE is unreachable and it is not required to send 
DL data notification to the AMF . If the UE is in a non 
allowed area , the AMF may reject a DDN request ( which is 
not for regulatory prioritized services ) from the SMF and 
may notify the SMF that the UE is in a service restricted 
area . 
[ 0312 ] Thus far , a downlink service related operation with 
respect to a UE positioned in a non - allowed area has been 
proposed in terms of a core network . Hereinafter , the down 
link service related operation with respect to the UE in the 
non - allowed area is described in terms of a RAN level . In 
particular , hereinafter , a method of effectively performing a 
non - allowed area related operation by a BS when a UE is in 
an RRC INACTIVE state is further proposed . When a UE 
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recognizes that the UE belongs to a non - allowed tracking 
area in a CM - IDLE state based on non - allowed tracking area 
information received from a network , the UE may not 
perform a mobile originated service . Upon receiving han 
dover restriction from the AMF while converting into 
CM _ CONNECTED , the RAN may not perform handover 
using only a cell belonging to the handover restriction list or 
a cell belonging to a tracking area indicated by the handover 
restriction list . When handover is not possible except for in 
a cell belonging to a mobility restricted area ( e . g . , a non 
allowed area ) of a UE , a source RAN may perform RRC 
release and , accordingly , the UE may not perform a service 
request for next user data transmission . If the AMF recog 
nizes that the UE is in a non - allowed area , the AMF may 
perform an operation for deactivation for a corresponding 
PDU session or PDU release . For example , the AMF may 
notify the SMF that the UE is moved to a service unable area 
( i . e . , a service restricted area ) . However , if the UE is in an 
RRC _ INACTIVE state , a current state is a state in which a 
method of operating a network is not currently and clearly 
defined . For example , because the RAN manages mobility 
of the UE when the UE is in CM _ CONNECTED / RRC 
CONNECTED , there may be a limit in handover to a cell of 
a non - allowed area by the UE using a handover restriction 
list or the like and , when only non - allowed area cells are 
present around the UE , RRC connection may be released 
and it may be possible to control the mobility of the UE as 
if the UE performs a service request in CM IDLE . However , 
when the UE is in RRC _ INACTIVE , mobility is controlled 
via cell reselection by the UE and , thus , it may not be 
possible to accurately control the mobility . When the UE is 
in RRC _ INACTIVE while being in CM _ CONNECTED , an 
N3 interface between the UPF and the RAN may be main 
tained and user data may be immediately provided to a RAN 
node from the UPF irrespective of whether the UE is in an 
RRC CONNECTED state and , when the RAN transmits 
paging for the data and , then , the UE responds to the paging 
in a mobility restricted region ( e . g . , a non - allowed area ) , an 
operation related to whether the data should be continuously 
transmitted to the UE may not be clear . This may cause a 
problem in terms of a mobility restricted ( in particular , 
service area restrictions ) operation . To overcome this prob 
lem , the present invention proposes the following operation 
by the RAN . 
[ 0313 ] When a UE responds to paging or makes a request 
for RAN based notification update , the RAN ( e . g . , a gNB ) 
may recognize that the UE is positioned in a non - allowed 
area . In this case , upon receiving a downlink packet , the 
RAN may check QoS information ( e . g . , the RAN checks an 
ARP value of the downlink packet to identify an MPS or an 
emergency service ) of the downlink packet and determine 
whether paging transmission is performed for the UE . If the 
QoS information of the downlink packet received for the UE 
does not correspond to the MPS or the emergency service , 
the RAN may stop paging transmission . When stopping 
paging transmission ( e . g . , when rejecting downlink data 
transmission ) , the RAN may transmit a SM N2 message 
( including a session ID ) to notify an SMF supporting a 
corresponding PDU ( through the AMF ) that downlink data 
transmission fails because the UE is in a service unable area 
for the PDU session . Then , the RAN or the SMF may make 
a request for deactivation of the PDU session or may trigger 
PDU release . 

0314 ] FIG . 14 illustrates configuration of a UE and a 
network node according to a preferred embodiment of the 
present invention . 
0315 ] The UE 100 according to the present invention may 
include a transmitting / receiving ( Tx / Rx ) module 110 , a 
processor 120 , and a memory 130 . The Tx / Rx module 110 
of the UE 100 may be referred to as a radio frequency ( RF ) 
unit or a transceiver . The Tx / Rx module 110 may be con 
figured to transmit and receive various signals , data and 
information to and from an external device . The UE 100 may 
be connected to the storage device by wire and / or wirelessly . 
The processor 150 may control overall operation of the UE 
100 , and be configured to calculate and process information 
for the UE 100 to transmit and receive to and from the 
external device . In addition , the processor 120 may be 
configured to perform the proposed operations of the Tx / Rx 
module 110 . The memory 130 may store the calculated and 
processed information for a predetermined time , and may be 
replaced by another constituent such as a buffer ( not shown ) . 
[ 0316 ] The network node 200 according to the present 
invention may include a transmitting / receiving ( Tx / Rx ) 
module 210 , a processor 220 and a memory 230 . If the 
Tx / Rx module communicates with a UE 100 , the Tx / Rx 
module 210 may be referred to as an RF unit or a transceiver . 
The Tx / Rx module 210 may be configured to transmit and 
receive various signals , data and information to and from an 
external device . The network node 200 may be connected to 
an external device by wire and / or wirelessly . The Tx / Rx 
module 210 may be embodied to be divided into a trans 
mitter and a receiver . The processor 220 may control overall 
operation of the network node 200 , and be configured to 
calculate and process information for the network node 200 
to transmit and receive to and from the external device . In 
addition , the processor 220 may be configured to perform 
the proposed operations of the network node . According to 
the proposal of the present invention , the processor 220 may 
control the Tx / Rx module 210 to transmit data or a message 
to a UE or another network node . The memory 230 may 
store the calculated and processed information for a prede 
termined time , and may be replaced by another constituent 
such as a buffer ( not shown ) . In an access network , the 
network node 200 may be an eNB or a gNB . In a core 
network , the network nodes 200 may be an AMF device with 
an access and mobility management function , an SMF 
device with a session management function , a UPF device 
with a user plane function , and so on , according to network 
functions . 
0317 ] For configuration of the UE 100 and the network 
apparatus 200 , the details described in various embodiments 
of the present invention may be independently applied or 
implemented such that two or more embodiments are simul 
taneously applied . For simplicity , redundant description is 
omitted . 
[ 0318 ] Hereinafter , under the assumption that the network 
node 200 corresponds to an AMF device , an operation of the 
AMF device according to the present invention is described . 
The transceiver 210 of the AMF device 200 may receive a 
request associated with data notification to the UE 100 from 
the SMF device . The processor 220 of the AMF device 200 
may control the transceiver 210 to perform an operation 
according to the request based on the request and a state of 
the UE or may control the transceiver 210 to transmit 
rejection of the request to the SMF device . For example , 
when the UE is not in a mode ( e . g . , a MICO mode ) in which 
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communication for mobile terminated data is restricted and 
the processor 220 of the AMF device 200 detects that the UE 
is in a non - allowed area in which a user service is restricted , 
if the data notification is not for regulatory prioritized 
services , the processor 220 may control the transceiver 210 
to transmit rejection of the request . The processor 220 may 
control the transceiver 210 to transmit paging for the UE to 
a radio access network device ( e . g . , an eNB ) if the data 
notification is for the regulatory prioritized service . The 
processor 220 may control the transceiver 210 to notify the 
SMF device of information indicating that the UE is in the 
non - allowed area , if the data notification is for the regulatory 
prioritized service . The processor 220 may consider an 
emergency service or a multimedia priority service ( MPS ) as 
the regulatory prioritized service . 
[ 0319 ] The present invention may be implemented 
through various means . For example , the present invention 
may be implemented by hardware , firmware , software , or a 
combination thereof . 
[ 0320 ] When implemented by hardware , a method accord 
ing to the present invention may be embodied as one or more 
application specific integrated circuits ( ASICs ) , one or more 
digital signal processors ( DSPs ) , one or more digital signal 
processing devices ( DSPDs ) , one or more programmable 
logic devices ( PLDs ) , one or more field programmable gate 
arrays ( FPGAs ) , a processor , a controller , a microcontroller , 
a microprocessor , etc . 
[ 0321 ] When implemented by firmware or software , a 
method according to the present invention may be embodied 
as an apparatus , a procedure , or a function that performs the 
functions or operations described above . Software code may 
be stored in a memory unit and executed by a processor . The 
memory unit is located at the interior or exterior of the 
processor and may transmit and receive data to and from the 
processor via various known means . 
[ 0322 ] As described above , the detailed description of the 
preferred embodiments of the present invention has been 
given to enable those skilled in the art to implement and 
practice the invention . Although the invention has been 
described with reference to exemplary embodiments , those 
skilled in the art will appreciate that various modifications 
and variations can be made in the present invention without 
departing from the spirit or scope of the invention described 
in the appended claims . Accordingly , the invention should 
not be limited to the specific embodiments described herein , 
but should be accorded the broadest scope consistent with 
the principles and novel features disclosed herein . 

1 . A method of responding to a request of a second 
network device by a first network device , the method 
comprising : 

receiving , from the second network device , a request 
related to data notification for a user equipment ( UE ) 
that is not in a mode in which communication for 
mobile terminated data is restricted ; 

detecting that the UE is in a non - allowed area in which a 
communication service is restricted ; 

rejecting the request unless the request is for a regulatory 
prioritized service ; and 

transmitting paging for the UE to a base station when the 
request is for the regulatory prioritized service . 

2 . The method according to claim 1 , further comprising ; 
notifying the second network device that the UE is in the 
non - allowed area , when the request is not for the 
regulatory prioritized service . 

3 . The method according to claim 1 , 
wherein the regulatory prioritized service is an emergency 

service or a multimedia priority service ( MPS ) . 
4 . The method according to claim 1 , 
wherein the first network device is a network device with 

an access and mobility management function and the 
second network device is a network device with a 
session management function . 

5 . A first network device for responding to a request of a 
second network device , comprising : 

a transceiver ; and 
a processor configured to control the transceiver , 
wherein the processor is configured to : 
control the transceiver to receive , from the second net 
work device , a request related to data notification for a 
user equipment ( UE ) that is not in a mode in which 
communication for mobile terminated data is restricted ; 

detect that the UE is in a non - allowed area in which a 
communication service is restricted ; 

control the transceiver to transmit rejection of the request 
unless the request is for a regulatory prioritized service ; 
and 

control the transceiver to transmit paging for the UE to a 
base station when the request is for the regulatory 
prioritized service . 

6 . The first network device according to claim 5 , 
wherein the processor is configured to control the trans 

ceiver to notify the second network device that the UE 
is in the non - allowed area , when the request is not for 
the regulatory prioritized service . 

7 . The first network device according to claim 5 , 
wherein the regulatory prioritized service is an emergency 

service or a multimedia priority service ( MPS ) . 
8 . The first network device according to claim 5 , 
wherein the first network device is a network device with 

an access and mobility management function and the 
second network device is a network device with a 
session management function . 

INDUSTRIAL APPLICABILITY 
[ 0323 ] The communication method described above is 
applicable to various wireless communication systems 
including IEEE 802 . 16x and 802 . 11x systems as well as a 
3GPP based system . Furthermore , the proposed method is 
applicable to a millimeter wave ( mm Wave ) communication 
system using an ultrahigh frequency band . * * * * * 


